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(57) 

H3o6peTeHne othochtcj? k cnoco6y 
pa3fle/ieHMfl ra30B b ycTpoitaTBe c mohhum 
npoBOAHMKOM M3 TBepAoro 3/ieKTporiMTa. 
Cnoco6 paafle/ieHMfl KwcnopoAHoro ra3OB0ro 
noTOKa Ha o6oraineHHbifl kmcjiopoaom ra30Bbifl 
noTOK u o6eAHeHHbJfl KucnopoAOM ra30Bw» 
noTOK nocpeACTBOM BbJAeneHua KucnopoAa M3 
noAaBaeivioro raaoBoro noTOKa b ycTpoitaTBe 
BKnioMaeT c*a™e noAaBaeMoro raaosoro 
noToica, pa3Ae/ieHne cwaioro noTOKa Ha 
ocHOBHyio n BcnoMoraTenbHyio nacTM, narpeB 
ochobhom nacTM ra30Boro noTOKa c BBeAOHueM b 
ceKUMK) pa3Ae/ieHHfl ycTpoflcTBa, noAany 
BcnoMoraienbHOM sac™ ra30Boro noioKa b 
ceiqMK) ox/ia)KAeHHfl ycTpoflcrBa paaom c 
bwxoaom aha KMoiopoAHoro npoAytcra, otboa 
KvicnopoAa H3 HarpeTofi ochobhoA nacTM nepe3 
MeM6paHbj b ceiqnn pa3Ae/ieHM« ycTpoflcTBa, 
nepeAany ren/ia ot o6orameHHoro KucnopoAOM 
raaoBoro noToica BcnoMoraTe/ibHOtf nacTM 
ra30Boro noTOKa. 2 c. n 8 3.n. <p-nbi, 9 mji., 
1 ra6n. 
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(54) METHOD OF SEPARATION OF OXYGEN GAS FLOW INTO GAS FLOW ENRICHED IN OXYGEN AND GAS 
FLOW DEPLETED IN OXYGEN (Versions) 

(57) Abstract: 

FIELD: method of separation of gases in 
device with ionic conductor from solid 
electrode. SUBSTANCE: method of separation 
of oxygen gas flow into gas flow enriched in 
oxygen and gas flow depleted in oxygen by 
separation of oxygen from supplied gas flow 
in device includes compression of supplied 
gas flow, separation of compressed flow into 
main and auxiliary parts, heating of main 
part of gas flow with introduction of device 
into separation section, supply of auxiliary 
part of gas flow to device cooling section 
near the outlet of oxygen product, 
withdrawal of oxygen from heated main part 
through membranes to sections of device 
separation, transfer of heat from gas flow 
enriched in oxygen of auxiliary part of gas 
flow. EFFECT: higher efficiency. 10 d, 10 
dwg, 1 tbl 
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H3o6peTeHMe othocmtca k cnoco6y 

pa3fl6JlGHMfl ra30B B yCTpoflCTBB C HOHHbIM 

npoBOAHUKOM M3 TBepAoro oneiapo/iHTa. B 
MacTHOCTH, n3o6peTeHne othochtch k CMCTeMe 

pa3fle/ieHM« C MOHHUM npOBOAHMKOM M3 

TBepfloro 3/ieKTponnTa, rfle cfcyHKijMM 
pa3Ae/ieHHfl rasoB, bo3mo>kho peaKi4HM m 
oxna^eHUfl, o6"beAHHeHbi b oahom ycTpoficTBe. 

M3o6peTeHne BbinonHeHo npn noflaepKKe 
npaBMTe/ibCTBa CoeAMHeHHbix LLlTaTOB AiwepuKn 
no coBiwecTHOMy comaujeHmo 70NANB5H1065, 
BbiAaHHOMy HaijuoHajibHbiM hhcthtytom 
CTaHAapTOB \a TexHonornn. flpaBMTenbCTBO 
CoeAHHeHHbix LLlTaTOB AMepuKn MMeer 
onpeAe/ieHHbie npaBa Ha M3o6peTeHne. 

HeKpnoreHHwe CMCTeMbi BWAeneHnw 
o6"beMHoro KucnopoAa, Hanpmwep MeM6paHHbie 
cucTeMw us opraHMwecKoro noriMMepa, 
kicnojib3yK>TCH Ana BbinenenuR onpeAeneHHbix 
ra30B us BosAyxa m Apyrux ra30Bbix cMecefl. 
Bosflyx npeACTaB^seT co6o& cMecb ra3oa, 
koto pa r mo)k©t coAep)KaTb b nepeMeHHbix 
KonnnecTBax boahhom" nap w hsw ypoBHeiw Mopa 
nMeeT cneAyK)u^n« npuMepHbifl cocTaB no 
o6"beMy: KMcnopoA (20,9%), boaodoa (78%), 
aproH (0,94%) c oartaHcoM, coctohiumm M3 
Apyrux pacceflHHbix ra30B. OAHara mokho 
n3roTaBnnBaTb MeM6paHW cosepuieHHO Apyroro 
Tuna M3 HeKOTopux HeopraHMHecKnx okcmaob. 
3tm MeM6paHbj U3 TsepAoro aneKTporiMTa 
M3roTaBJiMBaK)T M3 h eo pra h m h ecKnx okcmaob, 

TMnMHHblMM npMMepaMM KOTOpblX MOPyT GblTb 

CTa6nriM3MpoBaHHbie KanbL^neM nnn MTrpneM 

OKCHAbl L^UpKOHMfl MJ1M aHa/lOrMHHbie OKCMAbl, 

MMeiomne crpyKTypy 0niopMTa mjim nepoBCKMTa. 

XoTfl noTeHi^vian 3tmx okcmahux 
KepaMUMecKMx MaTepnanoB b KanecTBe 
MeM6paH An« pa3AeneHna ra30B flBJiaeTca 

BblCOKUM, npn MX MCn0flb3OBaHMM B03HMKaK)T 

onpeAeneHHwe npo6neMbj. Hanoonee 
OMeBMAHaR TpyAHOCTb coctomt b tom, hto Bee 
M3B6CTHbl6 OKCMAHbie KepaMHHeCKUe 

MaTepna/ibi oGnaAaJOT 3aMe™ofl 

npOBOAMMOCTbK) MOHOB KMCJlODOAa TOJlbKO npM 

noBbiLueHHbiX TeMnepaTypax. Ohm oGbiMHo 
AorwcHbi xopowo paooraTb npM TeMnepaTypax 
Bwiue 500°C, KaK npaBMno, b Anana30He 
TBMnepaTyp 600-900°C. 3to orpaHMMGHMe 
ocTaeTCR, HecMOTpji Ha cepbe3Hbie 
MccneAOBaHMR c i^enbjo noA&opa MaTepManoB, 
KOTopwe xopowo pabOTaioT npM 6onee hm3kmx 
TeMnepaTypax. TexHMxa mohhux nposoAHMKOB 
M3 KecTKoro aneicrporiMTa 6onee noAPoOHO 
onucaHa b naTeHTe COIA 5547494, noA 
Ha3B3HM6M "CTyneHMaTaa aneiaporiMTHafl 
MeM6paHa", KOTOpbifl BK/iioneH b HacToamyio 
3aflBKy nyTeM ccwjikm Ann bonee nonHoro 
onucaHMfl cocToqHUP TexHMKM. 

riocneAHne pa3pa6oTKM npMBe/iM k 

COSAaHMK) TBepAbJX OKCMAOB, KOTOpbie MMetOT 
B03MO)KHOCTb npOBOAMTb MOHbJ KMCJlODOAa npM 

noBbitueHHbJX TeMnepaTypax, KorAa 
npuKnaAbiBaeTCfl XMMMMecKMpI m/im 
aneKTpMMecKMM pacKaMMBawu^MM noTeHquan. 
3tm npMBOAMMbie e AeflcTBMe fxaonemeM 
MeM6paHU b BMAe mohhwx n po bo ah m kob mojkho 
ncnorib30BaTb a KanecTBe MeMdpaH Ann 
oTAeneHMR KMcnopoAa M3 

KMcnopoAcoAep)Kainero ra30Boro noTOKa, ecriM 
aha ooecneMeHMfl XMMMwecKoro 
pacxaMMBaioiuero noTeHi^Ma/ia npMK/iaAbiBaeTCfl 
AOCTaTOMHoe napuManbHoe AasneHMe 
KMcnopoAa. nocKo/ibKy ceneKTMBHOCTb otmx 
MaTepMa/iOB b OTHomeHMM KMcnopoAa HB/i«eTCH 
HeorpaHMHeHHoft m mojkho nonyMaTb BenMHMHy 
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noTOKOB KMcnopoAa Ha HecKonbKo nopflAKOB 
BbJLUe, M6M npM npMMeHeHMM nonMMepHbix 
MeMGpaH, pj\9\ cnoco6oB nonyneHkifl KMcnopoAa, 
a TaKxe Ana Tpe6yioinMX KMcnopoA npoueccoB 
OKMcneHMR cosAaioTCH 6naronpMj?THbie 

B03MO>KHOCTM HX npMMeHeHMfl, B OCOOeHHOCTH 

npM noBbiiueHHbix TeMnepaTypax. BpocaicmMficfl 
b rnasa npMMep npeACTaenfleT co6om umktiw 

ra30BblX Typ6MH, KOTOpbie 06blMH0 

o6pao*aTbiBaK)T 3HaHMTe/ibHoe KonMHecTBO 
M36bJTOMHoro B03Ayxa Ann noAAep^aHMfi 
TeMnepaTypbi Ha BxoAe Typ6MHbi b npeAenax 
B03M0)KH0CTeM, MMeioi^Mxcfl MaTepManoB M, 
cneAOBaTenbHo, ooecnenMBaioT HanuHKe 

M36blTOHHOrO KMCJIOpOAa Anfl BOCCTaHOBJieHMfl B 

BHAe no6oHHoro npoAyKTa. 

B TexHMMecKOM riMTepaType npeACTaBneHbi 
ycnexM, AOCTMmyTbie b TexHMKe pa3AeneHMR 
B03Ayxa c Mcnorib30BaHMeM mohhux 

npOBOAHMKOB M3 TBepAOPO 3JieKTpO/lMTa. 

HanpMMep, naTeHT COIA 5306411 noA 
HasBaHMeM "TsepAbie MHoroKOMnoHeHTHbie 
MeMGpaHbi, 3/ieKTpoMexaHMHecKMe KOMnoHeHTbi 
peaKTopa, sneiapoMexaHMMecKMe peaKTopw m 
Mcnonb30BaHMe MeM6paH, KOMnoHeHTOB 
peaxTopos m peaKTopoa Ana peaKUMM 
OKMcneHMfl", KacaeTcn a/ieKTpoMexaHMMecKMX 
peaKTopoB Ana pearMpoBaHMP 
KMcnopc-ACOAepwamero rasa c noTpe6nflK)LUMM 
KMcnopoA rasoM, b kotodom onMCbiBaeTcfl 
KopnycHoft m Tpy6MaTbifi peaiaop c 
KMcnopoACOAep)KaiMMM rasoM, npoxoAfliMMM no 
oaho« CTopoHe MeM6paHbi M3 TBepAoro 
aneKTponMTa m noTpe6nRJou^MM KMcnopoA ra30M 
no APyro« CTopoHe. OAHaKo b stom MCTOHHMKe 
He paccMaTpMBaHDTcs aonpocbi, KacaioiAMecfl 
ynpaBJieHMP TennoM Anfl noAAep>KaHMfl 
noBepxHOCTei^ MeM6paH npM TpeeyioiuMxcp 
nocTOAHHbix TeMnepaTypax, AMHaMMKM noTOKa 
Ann AocTM)KeHMfl 34)4)eKTMBHoro nepeHoca 

MaCCbl MTIM Heo6XOAMMOCTM 6anaHCMDOBaHMfl 
AMH3MMKM peai^MM npOBOAMMOCTbK) MOHOB 

KMcnopoAa c qeribio noAAep)KaHMfl 
HaAneKaiMero napuMa^bHoro AaBneHMP 
KMcnopoAa An« ooecneneHMfl cto^koctm 
MaTepManoB. 

naTeHT CUJA 5565017 noA Ha3BaHneM 
"BwcoKOTeMnepaTypHoe npoMSBOACTBo 
KMcnopoAa c Bbipa6aTbiBaHMeM boahhoi-o napa 
m 3HeprMM", KacaeTcfl cMCTeMbi, o6-beAMHP»ome« 
MeMSpaHy Anfl nepenoca mohob c rasoBoti 
Typ0nHOM ahr npeo6pa30BaTe/ifl 3HeprviM ot 
ocTaTOH h oro ra30Boro noTOKa nocne ero 
HarpeBa m Ao6aBneHnn BOARHoro napa. 

B naTeHTe CUJA 5516359 noA Ha3BaHMeM 
•06-beAMHeHHbiM BbicoKOTeMnepaTypHbiM cnocoG 
npoM3BOACTBa KMcnopoAa" pacKpbiTo 
Mcno/ib30BaHMe BOAflnoro napa m MHepTHbix 
ra30B b KanecTBe ra30B ohmctkm An« 
MeM6paHHbix pa3AenMTene«. Hm b oahom M3 
3tmx naTeHToa He pacKpbiBaeTCfl KOHCTpyKi^Mfl 
ycTDOMCTaa, m ohm He npeAnonarafOT 
Mcnorib30BaHMe peaKTopoB nepeHoca mohob, 
KOTOpbie nocpeACTBOM MCKntoneHMR a30Ta M3 
rasoBoro noTOKa npoAyKTOB peaKqMM no3Bon«K)T 
Mcnorib30BaTb mx b KanecTBe reHepaTopoB 
rasoBoro noTOKa Ans npoAyBKM mjim ommctkm 
pa3AeriMTe/ieM c nepeHOCOM hohob. 

B naTeHTe CUJA 55S9383 onucaH TpyGnaTbiM 
MOAynb c TBepAofi MeM6paHo«, MMeioiAM^ 

MHO)KeCTBO TpyoMaTwx MeM6paHHblX 6/IOKOB, 
Ka^CAblS M3 KOTOpblX MMeeT nOpMCTyjO OCHOBy ■. 

6e3 KaHanoB m yAep)KMBaeMw^ Ha HeiH nnoTHbitf 
CMeiuaHHu^ npoBOA«iUM« okmchw^ cnoft. 
flopMcrafl ocHOBa Ka^oro 6noxa HaxoAMTCJi b 
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can3n no noTotcy c oahum win 6onee 
KO/ineKTopaMn win Tpy6onpoBOA3MW aha 
BbinycKa wcnopoAa, KOTopuB npoHWKaeT nepes 
nnoTHbivi cnoft n nopucTyw ocHOBy. 

B Kopnopauw BecTHHray3 paspa6oTaHbi 
TBepAbie OKHCHbie ronnHBHbie aneMenTbi, 
nMeioii\ne Tpy6qaTyK) KOHCTpyxijHio, Tuna 
onwcaHHofi b ny6nnKai4Hn, npeACTaaneHHoR Ha 
KOH$epeHi^n "FlaysA^eH 1955 - 3MepuKec" a 
AHaxaCiMe, UJTaT Kannct>opHna, 5-7 AeKa6p« 
1995 r. cppaHKOM IT BBeKOM m YojuepOM r. 
[lapKepoM, noA Ha3BaHueM "06-beAMHeHHbie 
SHepreTunecK/ie ycTaHOBKU c TBepAbiMW 
okhchwmm TonnnBHbiMH 3/ieMeHTaMH CbKDpcen 
(ToaapHbiPi 3H3k) ah* npuMeHeHMfl 
pacnpeAeneHHbix 3Heprwfl". 3ia ny6nnKaMHfl 
KacaeTCfl Tpy6naTbix TonnnBHbix cucrreM H3 

TBepAblX OKCHAOB C KOHC&kirypai^flMM, KOTOpbie 
MMetOT nOBepXHOCTHOe CXOACTBO C HeKOTOpblMH 

H3 KOHcfc>nrypauwtf HacToamero i/i3o6peTeHWfl, 
oAHaKO KOHcfwrypaL^fl He KacaeTCfl ($yHKi4ni*, 
BbinonH^eMbix cooTBeTCTByjoiMUMM HacTOflineMy 
n3o6peieHnio peaxTopaMU Ha TBepflwx 
anemporiMTax. Bbok m napKep onucann 

TOn/lMBHbl« SJieiVieHT C 3aKpblTblM kohljom, rAe 

B03Ayx noAaeTCfl k BHyTpeHHefi xaTOAHofl 
CTopoHe MeM6paHbi H3 TBepAoro aneicrponnTa 
no xoaxcuanbHOfl BHyTpeHHefl Tpyoe, wyropaa 
noAaeT B03Ayx, noAorpeBaeMbiB nepeA bboaom 
b KaTOAHbiW KaHan, rAe npowcxoAUT nepeHoc 
xncnopoAa. OAHaKO BBeK n napKep He 
paccMaTp^iBann Bonpoc A^HaiwuKU ynpaBneHHH 
TennoM m noTOKOM. 

KpoMe Toro, ycTpoflCTBO Kopnopai^nn 
BecTHHray3 B oniHHi/ie ot HacToamero 
n3o6peTeHMfl npeACTaBnaeT co6ofi He peaKTop 
Ana npon3BOACTBa Tenna mw TpeoyeMoro 
npoAyicra aHOAHoK cTopoHbi, a Tonni/iBHbifl 
3newieHT Ana npow3BOACTBa snexTpHMecKO* 
SHeprnn h, cneAOBaTenbHO, He lyioweT 
ncnonb30BaTb cMewaHHbie win AByxcf>a3Hbie 
npoBOAHUKn b KanecTBe snexrponviTa. Bonee 

TOrO, KOHCTpyKUHIO TBepAblX TOnflUBHblX 

snewieHTOB Kopnopaunn BecTHHray3 (cfcnr.4) 
n pe ACTaBii 9\ \ot rame ycTpoficTBa HH3Koro 
AaBJieHMfl, TorAa K3K cooTBeTCTByioLAne 
HacTOfliueMy u3o6peT6HHio peaxropbi o6biHHO^ 
MMeioT noBbiiueHHoe AaBneHwe, no MeHbiuetf 
Mepe, Ha oahoA CTopoHe MeM6paHbi K3 
TBepAoro snexTponirfTa. (locKoribKy nepenaA 
AaBJieHUfl Mewy AsyM* cTopoHaMn HeBbicoK, 
Bonpoc ynnoTHeHUH He flBnaeTCfl [\er\h\o, xoth 
oh 3aHHMaeT 3HaHHTenbHy»o nacTb HacToamero 
n3o6peTeHMR. KoHCTpyKM^in TonnHBHoro 
sneMeHTa KopnopaijwM BecTMHray3 OTjiMMaera 
Taioxe KOHLjeHTpHMecKofi BHyTpeHHe^ Tpyooi* 
Ann noA3Hn B03Ayxa, oah3ko 6es y^eTa 
npaKTHHecKnx npo6newi KOHCTpyiqHU 
ycTpoPlCTBa, BCTpenaioiMMXCw b oTAenwTene 
KMcnopoAa nepeHOCOM mohob. 

CneAOBaTenbHO, t^enbjo HacToamero 

M306peTeHHR fiBnfieXCfi C03A3Tb SCtXfceKTUBHbltf 

cnoco6 c ncnonb30BaHneM cucTeivibi hohhwx 
npoBOAHUKOB H3 TBepAoro sneiaponnTa, rAe 
0yHKL^nn paaAeneHUfl ra30B, bo3mo>kho 
xuMvmecKofi peaKi4Mn, n oxnawHus 
o6"beAHHeHbi b oahom ycTpoC^cTBe An« 
AOBeAeHUfl ao MaxcuMyMa ncnorib30BaHHfl 
o6biHHbix waTepnanoB n o6biHHbix 

KOHCTpyKTMBHblX CnOCOOOB. 

UenbKS ki3o6peTeHnn HsnfleTCfl Taiwe 
nonyMeHne cooTBeTCTByioimix i*306peTeHHK) 
ci^cTeM nepeHoca hohob Ha TBepAOM 
aneiaponnTe, cnoco6Hbix o6"beAHHflTbCfl b 
BbicoKOTeMnepaTypHOM i^nKne Tuna ra30Bbix 
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Typ6UH 

CneAyrcmefl uenbjo HacTOfliuero 
^3o6peTeHHfi aBnaeTca o6ecneMHTb 
BO3M0>KHOCTb ncnonb30BaHHR npoAysoHHoro 
noTOKa aha CTopoHbi oTBOAa nr.M aHOAa 
pa3AennTenfl c nepeHOCOM hohob ah« 
noBbiiueHUP BoccTaHOBneHn« KucnopoAa. He 
B03AeflcTBya Ha paHee ynoMflHyTbie 
npe/wiyiMecTBa. 

Eme oaho^ uenbio n3o6peTeHnn ^BnfleTCfl 
06-beAUHUTb ceKMUKD peaKUWn c ycTpoi^cTBOM, 
C03AaKJiMMM noTOK, coctojiimh^ H3 npoAyKTOB 
pea^ntf, b oahom m tom *e Tpy6naTOM KaHane 
Bbiuje no noTOKy ot ce^nn pa3AeneHna c uenbw 

npOAyBKH CTOpOHbi OTBOAa, TO eCTb aHOAHOU 

CTopoHbi pa3AennTen«, An^ noBbiweHvm 
BOCCTaHOBneHu^ KUcnopoAa, He oKa3biBaw 
BnvmHUfl Ha paHee onucaHHbie npenMyiAecTBa, w 
6naroAapfl 3Towiy o6beAMHHTb 6onbUJHHCTBo 
onepaunw 6noKa, TpeOyewbix aha pa3AeneHi^fl 
ra3a nocpeACTBOM MeM6paHbi aha nepenoca 

HOHOB B OAHOM yCTpO^CTBe, C l^eflbK) 

3HanviTenbHoro ynpoiAeHna onepai^MM 
npouecca. 

H3o6peTeHne othocmtca k cnocooy 
pa3AeneHna wcnopoAHoro ra30Boro noTOKa Ha 
o6oraiAeHHbi« KucnopoAOM ra30BbiR noTOK b 
KanecTBe npoHw<aK>mero noTOKa m o6eAHeHHbi« 
KwcnopoAOM ra30Boro noToxa b KanecTBe 
ocTaiounerocfl noTOKa nocpeACTBOM BbiAeneH^ifl 
KvicnopoAa v\3 noAaBaeMoro ra30Boro noTOKa, 
coAep>KaiAero sneMeHTapHbift KwcnopoA m nocne 
3Toro oxnaweHUfl KUcnopoAHoro ra30Boro 
noTOKa nnn nonyneHHoro M3 Hero o6oraiMeHHoro 
KMcnopoAOM ra30Boro noTOKa, b oahom 
pa3AennTenbHO-oxna)KAaK3iMeM ycTpoiicTBe. 
Pa3AennTenbHO-oxna>KAaK)iMee ycTpoMCTBo 
HMeeT ceKi^Mto pa3AeneHHfi n ce^nw 
oxna>KAeHMfl m BbixoA KUcnopoAHoro npoAyxTa, b 
kotopom ceKL(Hfl pa3AeneHHH BxriioHaeT b ce6fl 
MeM6paHy ah* nepeHoca mohob, MMeioLMyio 
CTopoHy noflBOfla n CTopoHy OTBOAa. CnocoG 
coAep>KHT cneAytoiMMe onepamiw: (a) oxaTue 
noAaBaeMoro rasoBoro noTOKa, (b) pa3AeneHne 
cxaToro ra3OB0ro noAaBaeMoro noTOKa Ha 
ocHOBHyio nacTb ra30Boro noTOKa n 
BcnoMoraTenbHyio nacTb rasoBoro noTOKa, (c) 
HarpeB ochobho^ nacTn ra30Boro noTOKa, (d) 
BeeAeHne Harpeioro ocHOBHoro ra30Boro noTOKa 
b ceKunfo pa3AeneHMP ycrpoMCTBa, (e) BBeAeHwe 
BTopocTeneHHoPi nacTH ra30Boro noTOKa b 
ceiquK) oxna)KAeHWfi p^aom c bwxoaom 
KucnopoAHoro npoAyxra, (f) yAaJieHne 
KUcnopoAa M3 HarpeTO^ ochobho« nacTH 
ra30Boro noTOKa nepe3 MeM6paHy An* nepeHoca 
hohob cemm pasAeneHUH c ijenbio nonyHeHUfl 
ropflnero, o6orau^eHHoro KucnopoAOM ra30Boro 
noTOKa Ha CTopoHe OTBOAa MeM6paHbi m 
o6eAHeHHoro KucnopoAOM rasoBoro noTOKa Ha 
CTopoHe noABOAa MeM6paHbi m (g) nepeAana 
Terma ot o6oraiMeHHoro KucnopoAOM ra30Boro 
noTOKa BcnoMoraTenbHoi* nacTM rasosoro 
noTOKa, c i^enbK) nonyMeH^fl xncnopoAHoro 
ra30Boro noToxa win ra30Boro noTOKa, 
o6oratAeHHoro KucnopoAOM npoAyxra, m 
HarpeToPi BcnoMoraTenbHoCi nacTH ra30Boro 
noTOKa, b kotopom BcnoMoraTenbHaa nacTb 
ra30Boro noTOKa nn6o BbixoA^T us ycTpoPlCTBa, 
nn6o o6"beA^HfleTCfi c HarpeTO* ochobhoR 
nacTbK) ra30Boro noTOKa nepeA bboaom 
HarpeTOfl nacTn ocHOBHoro ra30Boro noTOKa b 
ceKi^nK) pa3AerieHHfl ycTpotfcTBa m b kotopom 
o6eAHeHHbi« KMcnopoAOM ra30Bbi« noTOK 

BblXOAUT H3 yCTpOMCTBa. 

B npeAnoMTHTenbHOM sapnaHTe 
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ocymecTBneHMn M3o6peTeHnn 
pa3AeriMTenbHOHDxna)KflaK)Li4ee ycTpotfcTBO 
AonojiHUTeribHO coAepwMT ceKqwo peaKropa, 
BKfiKJMaHDii^yio b ce6n MeM6paHy Ann nepeHOca 
mohob, nwejoLuyio cropoHy noABOAa n CTopoHy 
oraoAa Ann coaAaHHfl eAMHoro ycTpotfCTBa 
-"peaiaop-oxjiaAHTenb" mjim eAUHoro 
ycTpo^cTBa - 

u peaKTop-pa3Ae/inTenb-ox/iaAMTenb w . B 
ycrpoMCTBe peaKTOp-pa3Ae/iMTenb-ox^aAHTenb 
XMMMMeCKM aKTHBHWM ra30Bbifi noroK bboahtch 
Ha cTopoHe orBOAa MeM6paHbi Ann nepeHoca 
mohob b ceKijuM peaidopa ycTpoflcTBa c i^e/ibio 
BCTynneHMn b peaxiiMio co BTopbiM 

KMCnopOANbIM raSOBblM nOTOKOM, npOHMIOfOll^HM 

nepea MeM6paHy Ann nepenoca hohob pnAOM co 
ctopohom oTBOAa MeM6paHw Ann nepeHoca 
mohob, Ann cosAaHMn ra30Boro noTOKa 
npoAyKTOB peaKHnn, KOTopbifl Mcnonb3yeTcn Ann 
npoflyBKn ctodohu OTBOAa MeM6paHbi Ann 
nepeHoca mohob b ceiqi/wi pa3AeneHnn 
ycTpo^crBa, a ra308bi« noTOK npoAyKTOB 
peaKUMM m nepBbirt noTOK KMcnopoAHoro rasa m 
niooofi He BCTynuBWMfl a peaKijMio kucjiodoa H3 
BToporo KMcnopoAHoro noTOKa o6"beAMHnioTcn b 
BMAe oooraiAeHHoro kmctiopoaom ra30Boro 
noTOKa, KOTopwfl bwxoaut M3 ycTpoflcTBa, H B 

KOTOpOM OOeAHeHHblfl KMC/IODOAOM ra308blfl 

noTOK OTAenbHO bwxoamt M3 ycTpoflcTBa. 
MeM6paHy Ann nepeHoca mohob ceKLjMM 
pasAeneHun ycTpoflcTBa m MeM6paHy Ann 
nepeHoca mohob ceKUMM peaidopa moxho 
o6pa30BaTb coBMecTHo m 6onee 
npeAnoMTMTenbHO, MeM6pana Ann nepeHoca 
mohob ceKqMM pasAeneHMn ycTpoflcTBa 
BKHJonaeT b ceon nopMCTyto noAAep>KMBa(ou^yK> 
noAno)*cKy m coAepKMT MaTepMan nepeHoca 

MOHOB, MMetOll^M« BblCOKyiO n DO BOAM MOCT b 

KMcnopoAa npM bwcokom napt^anbHOM 
AaaneHMM KMcnopoAa, a MeM6paHa Ann 
nepeHoca mohob ceKi4MM peaKropa yorpoflcTBa 
coAep)KMT cnofi CMewaHHoro nposoAHMKa, 

MMeWl^Mfi OnTMMaJlbHyiO CTOMKOCTb npM HM3KOM 

napuna^bHOM AaBneHnn KMcnopoAa. 

MeM6paHa Ann nepeHoca mohob ceiajMM 
peaKropa m MeM6paHa Ann nepeHoca mohob 
ceicuMM paaAeneHMn MoryT 6biTb oopaaoBaHbi 
coBMecTHo c rpyoonpoBOAOM Ann nepeHoca 
oobrat^eHHoro KMcnopoAOM ra30Boro noTOKa 
nepe3 cetcuMK) oxjiaAMTenn ycrpoMCTBa. 

TpyoonpoBOA Ann nepeHeceHMn 
ooorau^eHHoro kmcjiodoaom rasoBoro noTOKa 
nepea ceKiiMK) oxnsw<AeHMn npeACTaanneT 
co6ofi MeTanriMMecKyio Tpy6y m coeAMHneTcn c 
MeM6paHOM Ann nepeHoca mohob ceiajMM 
peaiaopa ycTpoflcTBa nocpeACT bom csapKM m/im 
naflKM TBepAbiM npMnoeM. 

TpyoonpoBOA Ann nepeHoca oooraii^eHHoro 
KMcnopoAOM raaosoro noTOKa ^epe3 ceiajMio 
oxna)KAeHMn ycTpoitaTBa coAepKMT nnoTHbifl 
ynnoTHniOLUMfl MarepMan m coeAHHneTcn c 
MeM6paHOfi Ann nepeHoca mohob ceKi^MM 
peaiaopa ycTpotfcTBa nocpeACTBOM CBapKM m/im 
nafiKM TBepAbiM npMnoeM. 

CeKunn pa3AeneHMn MoweT BKniosaTb b ce6n 
ceKi^MK) peaiaopa, a onepai^Mn otboa3 
KMcnopoAa nepe3 MeM6paHy BKnioHaeT b ceon 
BBeAeHMe xMMMMecKM aKTMBHoro ra30Boro 
noroKa Ha cropoHe orBOAa or MeM6paHbi Ann 
nepeHoca mohob Ann BCTynneHMn b peaKqMK), no 
MeHbtuefl Mepe, c MacTbio nepeHOCMiworo 

KMOlODOAa 

XMMMnecKM aKTMBHbJM ra3 HarpeBaiOT nepeA 
ero bboaom b ce^nw peaKTopa ycrpoMCTBa. 
H3o6peTeHMe Taioce OTHOCMtcn k cnoco6y 
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nonyneHMn o6eAHeHHoro kmc/iodoaom raaoBoro 
noTOKa m ra30Boro noTOKa npoAyKTOB 
XMMMMecKOM peaKL^MM b BMAe npOHMKatoinero 
noroKa nocpeAcrBOM nepBoro BbiAeneHMn 
KMcnopoAa H3 noAaBaeMoro raaosoro noroKa, 
coAep>Kamero 3/ieMeHrapHbiM KMcnopoA, Ann 
co3A3HMn ooeAHeHHoro kmcjiopoaom ra30Boro 
noTOKa m ropnnero rasoBoro noroKa npofliyKTOB 
peaKi^MM, a nocne aroro - ox/ia«AeHMn ra3osoro 
noTOKa npoAyKTOB peaKi^MM b camhom 
ycTpoficrBe peaKTop-oxjiaAMTe/ib c i4enbJO 
nonyneHMn ra30Boro noroKa npoAyKTOB 

XMMMHeCKOM peaKL^MM. YCTpOMCTBO 

peaKTop-oxnaA^renb MMeeT ceKUMto peaiaopa m 
ceKi^MfO oxna>KAeHMn m BbixoA Ann npoAyKTOB 
peaKi^MM, a ceKi^Mn peaKTopa BK/iKOMaeT b ce6n 
MeM6paHy Ann nepeHoca mohob, MMeiomyio 
CTopoHy noABOAa m CTopoHy orBOAa. Cnoco6 
coAepxMT cneAyKsiMMe onepai^MM: (a) c>KaTMe 
noAaBaeMoro ra30Boro noTOKa, (b) pasAeneHMe 
cxaToro rasoBoro noTOKa Ha ocHOBHyw nacTb 
ra30Boro noTOKa m BcnoMoraTenbHyK) nacrb 
ra30Boro noTOKa, (c) BBeAeHMe ochobhoA sacTM 
ra30Boro noTOKa b ceiqMio peaKropa 
ycTpoftcTBa, (d) BBeAeHMe BcnoMoraTe/ibHofl 
nacTM rasoBoro noToxa b ceKLjMto oxna>KAeHMn 
pnAOM c bwxoaom Ann npoAyKTOB peaKi^MM, (e) 
oreoA KMcnopoAa M3 ochobhoK nacTM ra30Boro 
noTOKa nepe3 MeM6paHy Ann nepeHoca mohob 
ceiqMM peaKropa nocpeACTBOM BBeAeHMn 
XMMMnecKM aKTMBHoro ra30Boro noTOKa Ha 
CTopoHe OTBOAa ot MeMGpaHbi Ann nepeHoca 
mohob b cef04MM peaKropa yorpofiCTBa c qenbK) 
BCTynneHMn b peaKL\Mio c KMcnopoAHbiM 
ra30BbiM noTOKOM, npOHMKaioiMMM nepe3 
MeM6paHy Ann nepeHoca mohob pnAOM co 
CTopoHO^ OTBOAa ot MeM6paHbi Ann nepeHoca 
mohob, c Ljenbio nonyMeHMn ra30Boro noTOKa 
npoAyKTOB peaKUMM Ha CTopoHe OTBOAa ot 
M6M6paHbi Ann nepeHoca mohob m ooeAHeHHoro 
KMcnopoAOM ra30Boro noTOKa Ha CTopoHe 
noABOAa k MeM6paHe Ann nepeHoca mohob, m (f) 
nepeAana Tenna ot ropnnero ra30Boro noTOKa 

npOAyKTOB XMMMHeCKOfl peaKt^MM 

BcnoMoraTenbHO^ sacTM ra30Boro noTOKa Ann 
C03AaHnn ra30Boro noTOKa npoAyKTOB peaKi4nn m 
HarpeTOfl BcnoMoraTeribHofl MacTM ra30Boro 
noTOKa, b kotopom BcnoMoraTeribHan nacTb 
rasoBoro noroKa tim6o BbiBOAHTcn M3 
ycrpoRcTBa, tim6o o6"beAHHneTcn c HarpeTO^ 
ochobhom nacTbio ra30Boro noTOKa nepeA 
BBeAeHMeM HarpeToii ochobho^ nacTM ra30Boro 
noTOKa b ceKUMK) peaiaopa ycTpo^cTBa m b 

KOTOpOM OOeAHeHHbIM* KMCJlOpOAOM r330BblM 

noTOK TaiOKe buxoamt m3 ycTDOMCTBa. 
H3o6peTeHMe npMMeHMMO k jiio6o^ peaxi^MM 
OKMcneHMn mjim nacTMHHoro OKMcneHMn Ha 
CTopoHe OTBOAa ot MeM6paHbi Ann nepeHoca 

MOHOB. npMMepbJ T3KMX npMMeHeHM^ BKJIKWaiOT 

KaMepw cropaHMn, ycTpo^cTBa paanoKeHMn, 
npoqeccbi npoM3BOACTBa CMHTes-ra3a mtim 
ApyrMx OKMc/iMTeribHbix npoi^eccoB. 

B npeAnoHTMTenbHOM sapMaHre 
ocymecTaneHMn M3o6peTeHMn ocHOBHan nacTb 
rasoBoro noTOKa HarpeBaeTcn ao 
npoMe>KyTOMHO^ TeMnepaTypu nepeA ero 
BBeAeHMeM b ceKL4M>o peaiaopa ycTpoflCTBa. B 
ApyroM npeAnoHTMTe/ibHOM eapMaHTe 
ocyu^ecTB/ieHMn M3o6pereHMn raaosbiM rotok 
npoAyKTOB xMMMHecKofl peaKMMM OKa3biBaeTcn 
no cymecTBy CBOOOAHbiM ot BOAopoAa. B 
c/ieAyioineM BapMaHTe ocymecTaneHMn 
M3o6peTeHMn MeM6pana Ann nepeHoca mohob 
ceiqMM peaiaopa m TpyoonpoBOA Ann 
TpaHcnopTwpoBaHMn ra30Boro noTOKa npoAyKTOB 
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XHMnnecKOH peaKi^nn nepe3 ceKUHio oxnaAHTena 
ycTpoflcTBa BbinoriHeHbi b BUfle eAHHoro LAenoro. 

l/l3o6peieHne Tawe oTHOCHTca k cnoco6y 
nonyseHua o6orameHHoro KucnopoAOM ra3oaoro 
noTOKa h o6eflH6HHoro khcjiopoaom ra30Boro 
noTOKa nocpeACTBOM BbiAeneHna KHcnopoAa hs 
noAaBaeworo ra30Boro noTOKa, coAep>Kainero 
aneMeHTapHbiCi KHcnopoA, ^ b ycTpotfcTBe 
peaKTop-pasAe^nTe/ib. ycTpoficTBo 
peaKTop-pasAeJinTerib uivieeT ceKijHio 
pa3AeneHna h ceKHHio peaiaopa, a kotopom 
ceKunn pasAeneHHa h peaiaopa BKniOMaioT b 
ce6a, no MeHbiueH wiepe, oAHy MeM6paHy Ana 
nepeHoca hohob, HMeiomyio CTopoHy noABOAa n 
dopoHy OTBOAa. Cnoco6 coAepKHT cneAyioiUHe 
onepaunn: (a) ©tcaTwe noAaBaeMoro rasoBoro 
noTOKa, (b) BBeAeHne OKaToro noAaBaeMoro 
ra30Boro noTOKa b ycTpoficTBO h nepeAana 
Tenna ot ra30Boro noTOKa npoAyKTOB 
xmmecKovi peaKUHH, (c) yAaneHHe KHcnopoAa 
H3 HarpeToro noAaBaeMoro rasoBoro noTOKa 
nocpeACTBOM MeM6paHbi Ana nepeHoca hohob b 
cetuyuA peaiaopa c i^eribio C03AaHHa ra30Boro 
noTOKa xnMUMecKoPi peaKunn Ha cropoHe OTBOAa 
or MeM6paHbi h o6eAHeHHoro khcjiopoaom 
ra30Boro noTOKa Ha cTopoHe noABOAa K 
MeM6paHe, h (d) yAaneHHe AononHHTenbHoro 
KucnopoAa H3 nacTHMHO o6eAHeHHoro 
KucnopoAOM ra30Boro noTOKa c noMombio 
MeM6paHbi Ana nepeHoca hohob b ceiquM 
pasAeneHHfl Ana co3AaHHa ooeAHeHHoro 
KucnopoAOM ra30Boro noTOKa Ha CTopoHe 
noABOAa k MeM6paHe. XnMnnecKH aKTHBHbin 
rasoBbifl noTOK BBOAHTca Ha CTopoHe OTBOAa ot 
MewSpaHbi Ana nepeHoca hohob b ceKUHH 
peaiaopa c ijenbio BCTynneHHa b peaKUHto c 
KucnopoAOM, npoxoAfliMMM nepe3 Mewi6paHy 
Ana nepeHoca hohob paAOM co cTopOHO* 
OTBOAa ot MeMopaHbi, Ana cosAaHna ra30Boro 

nOTOKa npOAyKTOB XHMHMeCKOH peaKi^MH, 

KOTopbi^ ncnonb3yeTca Ana npoAyBKH co 
cTopoHbi OTBOAa ot MeMCpaHbi Ana nepeHoca 
mohob b ceK4MM pa3AeneHHa, a ra30Bbifl noTOK 

npOAyKTOB XMMHMeCKOfl peaKijHH M He 
BCTynnBUJMPi b peaKLjHio nepeAaBaeMbitf 
KucnopoA oo^eAHHawTca b BHAe ooorameHHoro 
KucnopoAOM ra30Boro noTOKa, otboahmoi-o H3 
ycTpotiCTBa. 06eAHeHHbi« KHcnopoAOM ra30Bbin" 
noTOK npeAnoMTHTe/ibHO oTAenbHO orBOAHTca H3 
ycTpo^CTBa. 

B npeAnoMTHTejibHOM BapnaHTe 
ocyiAecTBneHna H3o6peTeHHa MeMopaHa Ana 
nepeHoca hohob cckuhh pasaeneHna 
ycTpo^cTBa h MeMopaHa Ana nepeHoca hohob 
ceKLjMH peaiaopa ycTpoflCTBa BbinoriHeHbi 3a 
oaho uenoe. B Apyrowi npeAnoMTHTenbHOM 
BapnaHTe ocymecTBneHHa n3o6peTeHMa 
MeM6paHa Ana nepeHoca hohob cetuyM 
pa3AeneHna ycTpoftaTBa BKnKwaeT a ce6a 
nopncTyio noAflep>KHBaioiMyio noAnoKKy h 
coAepKHT MaTepnan Ana nepeHoca hohob, 

HMeKJLUHH BblCOKyKD npOBOAHMOCTb HOHOB 

KHcnopoAa npn bwcokom napunanbHOM 
AaBneHHH KHcnopoAa. a MeM6paHa Ana 
nepeHoca hohob cexunn peaiaopa ycTponcTBa 
coAepKHT cjioh CMeiuaHHoro npoBOAHHKa, 
MMeioiMMfl onTHMajibHyio CTOflKocTb npn HH3KOM 
napunaribHOM AaBneHHH KHcnopoAa. Eme b 
oahom npeAnoHTHTenbHOM BapnaHTe 
ocytuecTBneHHa H3o6peTeHHa xHMHnecKH 
aKTHBHbitf ra3 HarpesaeTca nepeA ero 
BaeAeHHeM b ceKunio peaiaopa ycrpoMCTBa. 

Hcno/ib3yeMbi« 3Aecb TepMHH 

"anewieHTapHbi^ KncnopoA" 03HanaeT n»o6o« 

KHCnopOA, KOTOpbl^ H6 06-beAHHeH HH C K3KHM 
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ApyrHM aneivieHTOM b nepnoAHnecKOH Ta6nH4e 
aneMeHTOB Xotr KHcnopoA o6bWHO HaxoAHTca 
b AByxaTOMHO* *opMe. anewieHTapHbiH 
KHcnopoA BioiKHaeT oAHoaTOMHbin KHcnopoA. 
TpexaTOMHbi« 030H h APy™e *opMbi, He 
oe-beAHHeHHbie c APyrnMH xhmhm6ckhmh 
aneMeHTaMH. 

V1cnonb3yeMbiH sAecb TepMHH peaiaop 
03HaHaeT pasAennTenb, b kotopom 
nepeHOCHMbiH KHcnopoA noABepraeica 
xHMHMecKOH peaKi^HH h 6naroAapa 3T0My 
npoHCXOAHT noTpe6neHHe KHcnopoAa. XoTa^ 
TepMHHbi "peaiaop" h "pasAennTenb" 
i^cnojib3yK)Tca 3Aecb HHorAa Ana onncaHna 
pa3nHMHbix ceKUH^ coot BeTCT By to ii^e ro 
HacToa^eMy H3o6peTeHHK) ycTpoPiCTBa, TepMHH 
"pa3AeriHTenb" ncnonb3yeTca 3Aecb raiOKe npn 
onncaHHH ceKi^HH peaiaopa h {mua) 
pa3AenHTena. 

flpyrne upm, ocoCeHHOCTH h npeMMyii^ecTBa 
H3o6peTeHHa cTaHyT oneBHAHbiMH 
cne4H3JiHCTaM b AaHHOH oSnacTH TexHHKH H3 
nocneAyiomero onncaHHa npeAnoMTHTeribHoro 
BapnaHTa ocy^ecTBneHHa H3o6peTeHHa h 
npunaraeMbix MepTewefi, na KOTopbix: 

Ha 0Hr. 1A npeACTasneH cxeMaTHHecKH 
BapnaHT ocyiMecTBneHHa H3o6peTeHHa, 

HnniOCTpHpyiO^HPl OCHOBHyK) KOHCTpyKL\HK) 

pasAenHTenb-oxnaAHTerib c hohhumh 
npOBOAHHKaMH H3 TBepAoro sjieKTponHTa, 
oTJiHHaioiMyioca Tpy6on nepeHoca hohob c 
3aKpbiTbiM h cbo6oaho nnasaioiAMM kohuom; 

$nr.1B - cxeMaTHMecKH cnoco6 coeAHHeHHa 
Tpy6bi nepeHoca hohob ceKi^HH pa3AeneHHa c 
MeTaJiriHHecKOH TpySoPi cbkuhh oxnaweHna 
nocpeACTBOM cBapKH, nafiKH TBepflHM npnnoeM 
unw MexaHHMecKHM coeAHHeHHeM Tpy6 Ana 
ocymecTBJieHHa ynnoTHeHna; 

<jpw. 2 - cxeMaTHMecKH Apyro« sapnaHT 
ocymecTBTieHHa H3o6peTeHHa, 

WinniOCTpHpyiOmHH OCHOBHyK) KOHCTpyKUHIO 

peaiaop-pa3AenHTenb-oxnaAHTenb c hohhwmh 
npOBOAHHKaMH H3 TBepA° r ° aJieiaponMTa. 
oTnnMaioiMyioca nepeHOcoM hohob nepe3 Tpyoy 
co GK0Jib3ainnM yn/ioTHeHHeM; 

cp^r. 3 - cxeMaTHMecKH BapnaHT 
ocyii^ecTBiieHHa H3o6peTeHna, 
unniocTpHpyioLMH^ OCHOBHyK) KOHCTpyKUHio 
pa3AenHTenb-oxnaAHTerib c hohhwm 
nposoAHHKOM H3 TBepA° ro oJieiaponHTa, 
OTnnMaioLuyioca Tpy6o« Ana nepeHoca hohob c 
3aKpbiTbiM h cbo6oaho nnaBaioiAHM kohuom; 

ctjur. 4 - cxeMaTHMecKH Apyron BapnaHT 
ocyii^ecTBneHHa nsoGpeTeHHa, 

HnJIICCTpHpyiOmHfl OCHOBHyK) KOHCTpyKUHK) 

peaKTop-pa3AenHTenb-oxjiaAHTenb c hohhhm 
npoBOAHHKOM H3 TBepAoro aneiaporiHTa, 
0T/iHHaK>L4yK>ca Tpy6oPi Ana nepeHoca hohob c 
saKpbiTbiM h cbo6oaho nnaBaioiAHM kohuom; 

cjjur. 5 - cxeMaTHMecKH BapnaHT 
ocymecTBTieHHa H3o6peTeHna , 

Hn/llOCTpHpyiOlAHH OCHOBHyKJ KOHCTpyKMHJO 
peaKTOp-OXJiaAMTerib C HOHHblM npOBOAHHKOM H3 

TBepAoro sneKTpoJiHTa, oTnHMaiomywca 
nepeHocoM hohob nepes Tpy6y co cKonbsamHM 
ynnoTHeHHeM h HMeioiMyio BO3M0>KH0CTb 
oxnaxWTb BbixoAaLMHe hs Hee noTOKH co 

CTOpOHbl nOABOAa M CTODOHbl 0TBOA3 

M6M6paHbi; 

cpur. 6 - cxeMaTHMecKH eiMe oahh sapnaHT 
ocyiMecTBneHHa H3o6peTeHHa, 

HfiniOCTpHpyiOLMHpl OCHOBHyK) KOHCTpyKl^HK) 

peaKTop-oxnaAMTenb c mohhwm npoBOAHHKOM M3 
TBepAoro aneiaponnTa, oTHHMaiouAyioca Tpy6oi?i 
Ana nepeHoca hohob c aaKpwTUM h cboooaho 
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nnasaiomMM kohi^om; 

(J)Mr. 7 - cxeMaTMMecKM nacTb Tpy6bi Ann 
nepeHoca mohob b nonepeMHOM pa3pe3e, b 
kotopom MeM6paHa Ana nepeHoca mohob ceKLjun 
peaiaopa, MeM6paHa nepeHoca mohob ceKunn 
pa3AexieHMH m Tpy6onpoaoA cgkl^hm oxnaAMTena 
ycrpoMCTBa o6pa30BaHbi aa oaho Ljanoe; 

c0nr. 8 - 6\noK-cxeMa, M/iniocTpMpyioiAaH 
nortHbitf ljmk/i paafieneHUfl 

KucnopoAa-BOAopofla, ncnonbayn 

COOT B6TCT By tOUJ Id M HaCTO«li^eMy H306peTeHHK) 

peaKTop-pa3 Aen MTen b-ox/iaflMTen b ; 

cf)nr. 9 - onoK-cxewa, M/miocrpMpyiomafl 

COOTBeTCTSyKJlitHM H306peTeHMtO 

pea jaop-pa3Aen uTen b-oxjiaAMTen b , 
o6*b8AMHeHHb»e b ljhkti ra30B0fi Typ6nHbi. 

HeKOTopue H3 ocHOBHbix npooneM, Ha 
Koropbie HanpaBiieHO HacToamee H3o6peTeHne, 
BK/iKwaioT CHUKeHne ao MMHMManbHoro ypoBHfl 
conpoTneneHMe ra3oo6pa3HOtf Ancfx^ysMM, 
ycTpaHeHne npe3MepHbix HanpaweHMfl ot 
Ten/iOBoro m KOMno3uqnoHHoro paaunpeHUfl n 
oKaTMfl m yn/ioTHeHne aneMeHTOB Ana nepeHoca 
hohob b ycrpoflCTBe aha nepeHoca mohob. 
nocneAHflfl npo6neMa ycyry6rmeTCfl tom, hto 
pa6ona* TeMnepaTypa MeM6paHbi Ann 
nepeHoca mohob neacMT b Anana30He ot 500 ao 
1100°C. H3o6peTeHne, b kotodom b 
npeAnoMTMTenbHbix BapnaHTax ocymecTBneHMH 
Mcnorib30BaHbi aneMeHTbi An*? nepeHoca mohob 
b 4>opMe Tpy6, ycTpaHfleT BbiiueynoMflHyTbie 
HanpwKeHMfl 6naroAap« Mcno/ib30BaHMjo Tpy6, 

KOTOpbie 3aKpbJTW Ha KOHl^aX M MMeiOT cboooaho 

nnaBatoiAMe KOHijbi. npo6neMa ynnoTHeHM* 
TaioKe o6nerHaeTCfl no cyu^ecTBy nocpeACTBOM 
coMeTaHMfl cfjyHKi^M^ pa3AeneHMfl n (mjim) 
XMMM^ecrofl peaKUMM nepeHoca mohos c 
ox/isuKAeHMew KMcnopoAa b oahom ycTpoflCTBe. 
KaK onMCWBaejcfl Huxe, sto npeAnoHTMTeribHo 
nosBonaeT noAAepJKMBaTb TeMnepaTypy 
coeAMHeHMfl Tpy6u c Tpy6HOM* peweTKoR b 
AManasoHe ot 180 ao 300°C m nosBOJiaeT 
Mcno/ib30BaTb o6bJHHyjo TexHMKy, HanpMiwep 
csapicy, naflicy TBep-AbiM npMnoeM wnvi 
MexaHMMecKMe cpeACTBa, mtoow BbinoriHMTb 
ynnoTHeHMe. B npeAnoHTMTenbHOM cnocooe 
nacTb noAaBaeMoro B03Ayxa npoxoAMT mmmo 
KaMepu cropaHMfl m/im HarpeBaTejifl m cnywMT b 
KanecTse norjioTMTejia Tenna Ana oxnawcAeHMfl 
KMcnopoAHoro npoAyKTa mjim BbixoAfliuero 
ra30Boro noToica npoAyKTOB xmmmm6CkoA 
peaiqMM. An04>y3MOHHoe conpoTManeHMe npM 
bwcokom AaaneHMM ra3a yMeHbwaeTCfl 
nocpeACTBOM ycTaHOBKM oTpajKaTeribHoPi 
neperopoAXM, KOTopaa ooecneMMBaeT BucoKMe 
ckodoctm nonepeHHoro TeneHMH m/im 
nocpeACTBOM KaHanoB c ManwMM 
Apa Bii mhbckm m m paAMycaMM. 

flpyroe a>yHKu,MM TMna KocseHHoro HarpeBa 
TpeTbero ra30Boro noTOKa m/im pa3AeneHM« 
noTOKa KMcnopoAHOfl npoAy^MM nocpeACTBOM 
cooTBeTCTByiomefl MeM6paHbJ ms TBepAoro 
oneKTponMTa o6-beAMHeHbi Ann AOCTMKeHMA 
onTMMartbHOM npocTOTbi, oTBenafl b to ace BpeMfl 
onucaHHbiM b npeAWAyiMeM pasAene 
onepauMOHHbiM TpeSoBaHMflM. 

H3o6peTeHMe Bbmo/iH«eT see noAne>KaiAMe 
ocy mecTB/i eH m fo m npaKTMMecKOMy npMMeHeHMK) 
0yHiatMOHanbHue TpeccBaHMfl k peaiaopaM c 
TBepAHMM 3/ieKTpo/iMTaMM m pacKpwBaeT 
cnoco6 uenecoo6pa3Horo ooiseAMHeHMfl 
4>yHKUM« peaiaopa c apvmmm onepauMAMM. B 

MaCTHOCTM. M306peTeHMe BBOAMT CDeACTBO 

nepeHoca Tenna raxMM o6pa30M, hto Tenno, 
BWAenfleMoe npM xmmmm6cko« peaiqMM, 
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OTBOAMTCfl OT 3neMeHTOB MOHHblX npOBOAHMKOB 

M3 TBepAoro anexTpoHMTa, noAAep>«MBafl TeM 
caMbiM ACBonbHO nocTOflHHyio TeMnepaTypy 
sneMeHTOB mohhux npOBOAHMKOB M3 TBepAoro 
aneKTponMTa. 3to AOCTMraeTCfl nocpeACTBOM 

M3MeHeHMfl /10Ka/lbHblX K03Cf)Ct)Ml4k!eHTOB 

TennonepeAaHM b Heo6xoAMMbix npeAenax 
nocpeACTBOM Bbi6opa coot BeTCTBy tone m 
KOHCj)Mrypai4MM noBepxHocTM TennonepeAaHM m 
coot BeTCT Be h h bix noKanbHwx cKopocTe^ 
TeneHMfl. B to xe BpeMn 304>eKTHBHbiM nepeHOC 
Mace KMcnopoAa k KaTOAHo^ noBepxHOCTM m 
pearMpyioiAero BeunecTBa k 3hoahom 
no Be px h oct m MeM^paHbi o6ecneMMBaeTc« jim6o 
BbicoKofl Typ6yneHTH0CTbK>, nMbo y3KMM 
pasMepoM KaHanoB. KpoMe Toro, yAenpeTcn 
BHMMaHMe neo6x o am m octm noAAepwaHMfl 
napi^ManbHoro AaBneHMfl KMcnopoAa Ha 
aHOAHo^ nosepxHOCTM m/im B03ne Hee na 
AOCTaTOHHO BwcoKOM ypoBHe b TeneHMe 
AnMTenbHoro cpoKa cny>K6bi KOHKpeTHoro 
cMeiuaHHoro mjim AByxcf)a3Horo npoBOAHMKa, 
Mcncrnb3yeMoro 6naroAapfl 6anaHCMpoBaHMK) 
noKaribHoft AMHaMMKM KMcnopoAHoro TeneHMfl m 
peaKi^MM. 3to AOCTMraeTcw nocpeACTBOM 
Bbioopa MeM6paHbJ c HaAnexamefl mohho^ 

npOBOAMMOCTbK) M TOnii^MHOfl, C OAHOfl CTODOHbl, 

m ynpaB/ieHMfl KaTaxiMTMnecKofl aKTMBHocTbio 
MaTepMaxtoM KaTaxiMsaTopa m (mjim) nnoLAaAbto 
noBepxHOCTM, c APyroii cropoHbi. 

KaK ynoMMHanocb Bbiiue, b HacTOflineM 

M306peTeHMM MCnO/lb3yeTCfl MHO)KeCTBO 
OCHOBHblX nOAXOAOB K yMeHbUJeHMfO MJIM 

ycTpaHeHMio npo6neM, BCTpeHafou^Mxcfl b 
ycTpoPicTBe pa3AeneHMH c nepeHOcoM mohob. 
HaM6onbLUMe npeMMyu^ecTBa, MMeioiAMecj?, no 

M6HbliJe« Mepe, B HeKOTOpblX M3 pas/iMHHbix 

BapMaHTOB ocymecTB/ieHMH M3o6peTeHM«, 
npeACTaBneHHbix na nepTexax, flarmioTCfl 
cjieAyraii^Me: (i) cbo6oaho nnaBajOL^Me m 
3aKpbJTue KOHUbi Tpy6 ycTpaHflioT HanpaweHMfl 
M3-3a pa3H0CTM TennoBoro m/im 
KOMno3Mt^MOHHoro paciuMpeHMfl, (ii) BBeAeHMe 
oxnaAMTerifl b ycTpo^cTBo pa3AeriMTerifl c 
nepenocoM mohob ycTpaHfleT Heo6xoAM mcct b b 
OTAe/ibHOM m AoporocTOfliAeM oxnaAMTene 
BbicoKOTeMnepaTypHoro KMcnopoAa c 
AonoriHMTenbHbiMM Tpy6HbiMM peujeTKaMM m 
ooonoHKOfl, (iii) o6"beAMHeHMe pa3AeriMTenfl c 
oxnaAMTeneM b oahom m tom we yarpoflcTBe 
no3BorifleT coxpaHATb yMepeHHyio TeMnepaTypy 
Tpy6Hbix peuueTOK, AonycxaK)iAyio npMeM/ieMO 

BbiC0KM6 Hanpn^eHMfl KOHCTpyKl^MM npM 

OTHOCMTenbHO He AOporocTOfl iamx MaTepManax m 
o6biMHbie coeAMHeHMfl Me>KAy TpyGaMM m 

TpyOHblMM OeiUeTKaMM, (iv) M30/1MpOBaHHbie 
eMKOCTM n03BOflfllOT OCyiHeCTBTtflTb 

Mcno/ib30BaHMe HeAoporocToniAMx MaTepManoB 
KOHCTpyMposaHMfl oco/ioMKM, (v) Mcnonb30BaHMe 
oTpaxaTenbHbix neperopc-AOK m BbicoKMx 
CKopocTeM noToxa ra3a yBeriMMMBaeT nepenoc 
Maccw m Tenna, (vi) Mcno/ibsosaHMe nacTM 
coAepKau^ero KMcnopoA noAasaeMoro rasa 
o6ecneMMBaeT nomoTMTenb Tenna Anfl 
oxnsw(AeHM« ra30Boro noToxa KMcnopoAHoro 
npoAyxTa m (vij) ynpou^ajoTC« ocopyAOBaHMe m 
CMCTeMa Tpy6. 

Tpy6bl MOHHblX npOBOAHMKOB M3 TBepAOTO 

3/ieKTpo/iMTa, Mcnorib3yeMbie b 

cooTBeTCTBywiAMX M3o6peTeHMK) sapMaHTax 

OCymeCTBJieHMfl, 06blHH0 COCTOAT M3 

CMeiuaHHoro mjim AByxcpa3Horo npoBOAHMxa M3 
TBepAoro okcmas n/tOTHwx cTeHOK mjim 
CMeiuaHHoro ximco AByxcJ)a3Horo npoaoAHMxa M3 
TOHKonneHOMHoro TBepAoro OKCMAa. 
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noAaepx<nBaeMoro nopHCTOfl noAnowKOfi. 
MaTepuan MOHHoro npoBOAHUKa *3 TBepAoro 
arieKTponnTa AonxeH merb AOCTaTOHHyw 
cnoco6HOCTb npoBOA^iTb hohw u aneKTpoHbi 
KucnopoAa b A^anasoHe TewinepaTyp ot 500°C 
AO 1100°C npn npeo6naAaK)LUMX napuna/ibHbix 
AaBneHMflx KucnopoAa. KorAa Ha noBepxHOCTi/i 
MeM6paHbi MOHHoro npoBOAHUKa K3 TBepAoro 
aneKTponnTa noAQep*HBaeTca xHMUHecKafl 
paaHOCTb noTeHi^naJiOB, co3AaBaeMaa 
oTHOiueHneM napunaribHbix AaaneHH* 
KucnopoAa Ha MeiwCpaHe noHHoro npoBOAHUKa 
H3 TBepAoro snetaponnTa. r\opxoR*u\uMw 
MaTepManaivin Arm uoHHbix npoBOAHUKOB H3 
TBepAoro aneKTpojwa flsnaioTCR nepoBCKi/iTbi n 
AByxctia3Hbie coneTaHHfl okmch wiewy 
MeTannaMH, nepeHWcneHHbie b Ta6nnL^e. 
nocKOJibKy xhmumgckh aKTHBHaa cpeAa Ha 
aHOAHOM dopoHe Mew6paHW noHHoro 
nposoAHUKa H3 TBepAoro sneKTponnia bo 
MHorux npwMeHeHUflx co3AaeT oneHb msme 
napi^nanbHbie AaBneHM* KucnopoAa, 
npeAnoHTHTeribHbiMM MaTepnanaMn MoryT 6biTb 
npwBeAeHHbie b Ta6nnue, coAep>KaiAMe xpoM 
nepoBCKHTbi, nocKonbKy ohh cnpeMflTCfl 6biTb 

CTOPiKMMH B STOfi CpeAe, TO edb OHM XklMMHeCKH 

He pa3naraK)TCfl npn OMeHb huskmx 
napunanbHbix p^Bnenmx KucnopoAa. B i\enax 

nOBblHieHMW XHMHHeCKOfi aKTHBHOCTH \a (win) 

nonyneHMH 6onbwe& nnomaAM noBepxHOCTH 
Ana ooMeHa Ha o6eux dopoHax MeMCpaHW 
noHHoro npoBOAHMKa M3 TBepAoro aneicrpojiMTa 
mokho 4>aKynbTaTMBHO AoGaBTiflTb nopucTbie 
cxiom KaTajiM3aTopa Ana noBbiweHWfl 
xmmecmx peaKi\m Ha stwx noBepxHOCTflx, 
KorAa 3TO Heo6xoAHMO. OAHaKO 3th cnon 
nopHCToro KaTanu3aTopa MoryT uMeTb tot *e 
MaTepnan nepoBCMT H3 TBepAoro sneiaponHTa, 
KOTopw« ncnonb3yeTCfl b Tpy6ax nepeHOca 
mohob. B KanecTBe a/ibTepHaTHBbi 
noBepxHocTHbitf cnofi Mew6paHbi noHHoro 
npoBOAHMKa us TBepAoro snsKTponnTa mokho 
nernpoBaTb, Hanpwuep Ko6anbTOM, c [\en±\o 
HOBblUJeHMfl AHHaMUKM noBepxHOCTHoro o6M9Ha. 

B KOHCTpyKi^nn BaxHO TaioKe 6anaHcnpoBaTb 
noKaxibHyio AHHaMwcy noTOKa KucnopoAa m 
XKMHnecKofi peaKLAuu Ana o6ecneMeHi/m 
rapaHTMM, hto noKaribHbie napLjHOHajibHbie 
AaBneHMfl KucnopoAa HaxoAflTCfl Ha ypoBHe, 
o6ecneHMBaK)ineM cTofixocTb MaTepuana, to 
ecTb oouhho Bbiiue 10~ 15 aTMOcefcepw An* 
n3BecTHbix b HacToamee BpeMJi MaTepuanoB. 
noTOK KucnopoAa wwieeT cno>KHyio 
cfcyHKMHOHanbHyio 3aBMCHM0CTb ot uohhoH 
npoBOAHMOCTn wiaTepnana, ToniMMHbi CTeHOK 
TBepAoro sneKTponnTa, AHHaMHKH xuMunecKotf 
peaKUMM, napi^naxibHoro AasneHUfl TonnuBa n 
xhmhm6cko« aKTMBHOCTn KaTanM3aTopa, na 
KOTopwe MoryT oKaswBaTb B/innHne Bbi6op 
KaTann3aTopa n yBeJinneHHaw nnoi^aAb 
KaTann3aTopa. Ta30Bbi« ootok Ha cTopoHe 
xHMi/wecKofi peaKUnn Tpy6 \A3 TBepAoro 
sneicrponnTa mow&t nMeTb npoTMBonono>KHbi« 
iinn coBnaA3K3iAH« tok. npn HeKOTopwx 

OOCTOflTeribCTBaX MOKeT OKa3aTbCfl Ba)KHblM 

HanpaBneHne rasoBoro noToxa, nocKOJibKy sto 
OKa3biBaeT Bnn«Hne Ha OKpy*aioiMne cpeAbi 
noKa/ibHO^ A^HaMUKM XHMunecKOfl peaKunn w 
napMnanbHoro AaBneHMR KucnopoAa. 
nocneAHn^ acneia 0Ka3biBaeT annflHue Ha 
KucnopoAHbii^ noTOK, CToi^KOCTb MaTepnana t* 

KOMn03HU,HOHHbl8 HanpflW6HH5l. 

KaK npaBnno, ocHOBHaa nacTb ra3oaoro 
noTOKa HarpesaeTCH ao npoMe>KyTOMHO« 
teMnepaTypbi nepeA ee BBeAeHuewi b cetuyno 
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peaKTopa ycTpoPicTBa, hto noBbiwaeT 
30*eKTHBHOCTb npouecca. OAHaKO, ecnw 
ycTpoi?icTBO BKnwMaeT b ce6a ceKU^K) peaKTopa 
\A Tpe6yeTC« AOBecTn ao MaKCMMyMa 
cnoco6HOCTb peaKTopa Bbipa6aTbiBaTb Tenno ot 
xnMnnecKo^ peavuyuA npoHUKaKDmero 
KucnopoAHoro ra3oeoro noTOKa n xnMnnecKii 
aianBHoro ra30Boro noTOKa, ochobh3R nacTb 
ra30Boro noTOKa He HarpeBaeTca nepeA ee 
BBeAenneM b ycTpowcTBO. 

Ha *nr. 1A noKa3aH cxeiwaTHMecKn 
pasAennTenb-ox/iaAKTe/ib aha nepenoca wohob. 
06bWHO noAaBaeMbM ra30Bbifi noTOK, 
coAep>KaiAnti sneMeHTapHbifi KucnopoA, 
OKMMaeTCfl \a AennTCfl Ha A Be nacTn, 
noAnejKai^ne nepeAane b ycTponcTBO 
pa3Aen^ Terib - 0)cr| aA^Tenb. Xota 
BcnoMoraTenbHas nacTb ra30Boro noTOKa 
xonoAHoro noAaBaeivioro ra30Boro noTOKa 2 
noAaeTCR HenocpeACTBeHHO b ycTpovicTBo, 
ocHOBHafl nacTb ra30Boro noTOKa o6bNHO 
HarpeBaeTCfl Ana co3AaHWP ropnMero 
noAaBaeMoro rasosoro noTOKa 1 nepeA ero 
ncnorib30BaHMeM. Bo BpeMfl pa6oTbi ropannn 
noAaBaeMbM ra30Bbi« noTOK 1 bboamtcj? b 
ceKUMK) 30 pasAennTexifl, a xonoAHbitf 
noAaBaeMbiPi ra30Bbi^ noTOK 2 c TewinepaTypon 
npeAnoHTHTenbHO b Anana30He ot 80 ao 250°C 
noAaeTca b oawyuo 32 oxnajKAeHna. nocKonbKy 
AaB/ieHne ra30Bbix noTOKOB no cymecTBy 
oAMHaKOBoe b ceKunn 30 pasAennTe/ifl m ceKunn 
32 oxnaAHTeriH ycTpoficTBa, ah« pa3AeneHHfl 
AByx ceKunW Heo6xoAHMa TonbKO 
OTpaxaTeribHas neperopoAKa 1 1 • 
OTpawaTeribHafi neperopoAKa 11 NioweT 6biTb 
He nsojikipoBaHHOii, ho OHa MO>KeT 6biTb n 
n3onnpoBaHHO^. Tpy6bi 5 

pa3AennTenfl-oxnaAHTeJifl nepeHOca hohob 
npoxoAflT no o6enM ceKunflM 30 n 32. Tpy6bi 5 
pa3AeJiMTenH-oxnaAMTenfl aha nepeHoca hohob 
saKpbiTbi KonnaHKaMU n nx BepxHne kohuw 
cbo6oaho nnaBawT a ycTpo^cTBe, KaK noKa3aHO 
Ha HepTerce, n ynnoTHeHbi n npnKpenneHbi k 
Tpy6HOi?i peiueTKe 4 y ochob3Hhw ycTpoi^cTBa, 
K aK noK33aHO Ha nepTe>Ke. nocKonbKy 
TewinepaTypa Tpy6HOii peweTW 4 0Ka3biBaeTC« 
HM>Ke 300°C, mo>kho ncnonb30BaTb TaKne 
cTaHAapTHbie cnoco6bi coeAMHeHUfl, HanpuMep 
cBapKy, na«Ky TBepAbiM npnnoeM v\m 
noKaxibHoe paciunpeHne Tpy6bi (o6KaTKa), 
Koribi^a c KpymbiM nonepenHbiM ceneHi/ieM urin 
Apyrne iwexaHimecKne cpeACTBa aha 
BbinoJiHeHnfl cx)eA^iHeHMfl Tpy6bi 5 
pa3Aer?MTejifl-oxnaAKTena aha nepeHoca hohob 
c Tpy6Hofl peiueTKoW 4. Tpy6bi 5 Ana nepeHoca 

HOHOB AO^>KHbl HMeTb B03MO>KHOCTb CBOOOAHO 

pacLunp«Tbc« c yneTOM oceBoro yAnnHeH^« 
acneACTB^e TennoBoro v\ KOMno3uuuoHHoro 
paciunpeHMfl. H3onflqnn 15 M3onnpyeT 
3/ieMeHTbi, cAepKHBaioiMMe ^aBneme crenm 16 
ycTpofcTBa Anfl o6ecneneHHfl bo3MO>khocth 
ncnonb30BaHHfl CTaHAapTHbix MaTep^ajioB 
KOHCTpyKunn, HanpuMep Hep>KaBeioiAe« cianu 
unn yrnepoAncTO^ cTa/iui. 

Tpy6y 5 mo>kho ncnonb3oaaTb KaK b ce^m 
30 pasAeneHHfl, TaK h b ce^nn 32 oxnamew* 
ycTpoPicTBa. H3-aa Toro, hto MaTepMan, H3 
KOToporo n3roTOB/ieHbi Tpy6w 5 
pa3AennTenfl-oxnaAviTerifi Ana nepeHoca hohob j 

npOBOAMT MOHbl KHC/lOpOAa npH nOBblUJeHHO^ 

TeMnepaType, ho no cymecTBy 0Ka3WBaK)TCfl 
HenpoHHuaewibiMH npn 6onee h^3kmx 
TeMnepaTypax, oh mokct AeflcTBOBaTb b 
KanecTBe MeM6paHbi pasAe/i^Tenn b ceKi\m 30 
pa3AeneHMfl h b KanecTBe nosepxHOCTM 
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nepeHoca ren/ia 8 ceKquw 32 oxnaJKAeHMH. 
MTo6bi Ao6tiTbCfl rpe6yeMbJX Bbjcowx 

KMC/lOpOAHblX nOTOKOB, npeAnOMTMTe/lbHblMM 

flBnn»OTCfl Tpy6bi 5 pasAenMTenH-oxjiaAMTenfl, 
Bbino/iHeHHbie b bmab TOHKoro nnoTHoro 
pa3AenflK)u^ero cnoa, noAAepwMBaeMoro 
nopncTofl noAnoxKotf. rinoTHbiR 

pa3Ae/inTeiibHbJvi cnofl ramx Tpy6 5 
pa3Aennrejifl-oxnaA^Ten« n3roTaBnnBaeTc« n3 
Maiepvia^a, MMetou^ero BbicoKyio npoBOAMMocTb 
mohob KMcnopoAa npn bwcokmx naptjMa/ibHbix 
flaaneHUflx Kucnopofla. KaK OTMena/iocb BbJiue, 
noflxoAflLUHMvi MaTepnajiaMM aanaioTCfl 
npeflCTaBneHHbie b TaoTwue CMewaHHbie m 
Aayx<£a3Hbie rpoboahmkm. flpeAnoHTMTeribHbiM 
MaTepna/iOM flBnaeTCfl MaTepun 
La i.xSr x C0i. x FeyO3.. nopucTyK) noAnoacKy 
mo>kho n3roTaa^MBaTb us Toro kg MaTepnaJia 

MJ1M OHa MOJK6T COCTOflTb M3 OflHOrO MJ1M 

HecKo/ibKMX cnoeB APyrMx MaiepnajioB, 

XWMHMeCKM COBMeCTMMblX C COCeAHUMM 

Marepna/iaMH npn pa6oHMX TewinepaTypax. 

B03MO>KHblMM a/lbT6pHaTHBHbJMM MaTepMafiaMM 
MOryT 6blTb M8H68 AOporoCTOflLl^Me OKCHflbl, 

TaKwe KaK flByoKMCb umpkohma, okcma uepus, 
okcma nrrpufl, okcma arnoMMHUfl win Tawe 
Maiepnanbi, kbk coAepwau^Me xpoM m HMKenb 
cynepcnnaBbi. Tpy6bi 5 

pa3AennTe/ifl-oxnaAHTen« mojkho noKpwsaTb a 
cnyMae HeooxoAMMOCTM nopucTWM cnoeM 
Karann3aTopa m co dopoHbi noABOAa h co 
dopoHbi OTBOAa ceKi^nn nepeHoca mohob Ana 

COOTBeTCTBeHHOrO nOBbllUeHMfl AMCCOL^MaLiMM H 

peKOM6MHai4nn KucnopoAa. Ha aHOAHofl 
dopoHe (dopoHe OTBOAa) KaTannTMMecKyio 
cfcyHKijHio nymue BbinonHfleT nopMCTUtf cnofl, 
coceAHMfl mjih conpMKacaiomMflcfl c nnoTHbiM 
pa3AenflK5L^MM cnoeM. 

nocKo/ibKy pasAe/iMTe/ibHaH Tpy6a Arm 
nepeHoca mohob, BepoaTHo, nvieeT oonee 
BbicoKyio CTOMMocTb, MeM Tpy6a oxnaAHTena, 

MO)KHO COOTB8TCT Be H H O MCnOJ1b30BaTb 

NierannMHecKyK) Tpy6y oxjiaAMTejifl, KOTopaa 
coeAMHJieTcj? c Tpyoofl pa3Ae/iMTenfl aha 
nepeHoca mohob nocpeACTBOM cBapw* mam 
natfKM TBepAbiM npunoeM, coeAMHeHMeM, 
pacnonoxceHHbiM b sepxHefl sacTM ceKHMM 
oxnaAMTe/ifl. noApooHoe M3o6paxeHMe TaKoro 
coeAMHeHMfl npeACTaB/ieHO Ha <Jwr.1B. 
noKa3aHHbie Ha <J>mMB rpy6bi 5 
paaAe/iMTe^fl-oxnaAMTerm MMeioT Tpn nacTn: 
Tpyoy 48 Ann nepeHoca mohob, MNteiomyio 
M6TannM3MpOBaHHbi^ KOHetj, Mycpiy 49 m Tpyoy 
50 oxjiaAMTenn. K0H14U Tpy6w 48 Ann nepeHoca 
mohob m Tpy6u 50 oxnaAMTe/ifl npMnaMBaioT 
TBepAbiM npMnoeiw mtim npMBapMBaioT k Mycf)Te 
49. Apyrofl BapMaHr coctomt b Mcnojib30BaHMM 
oahom m toJi xe Tpy6w noAno>KKM Ann cckumm 30 
pa3AeneHMfl m ceKqMM 32 oxna>KAeHMfl, KpoMe 
3aiweHbi HeAoporocTOfli^ero nnoTHoro 
repiweTMSMpyiomero cno* cnoew nepenoca 
mohob b nacTM Tpy6 5 pa3Ae/iMTen«-oxnaAMTertfl 
b cexi^MM 32 oxna>KAeHMfl. 3to oco6eHHo 
uenecoo6pa3Ho a tom cnynae, ecnM 
Mcnortb3yeTCfl nopMCTas MeTanr»MMecKa$? 
noAno)KKa. 

BosBpamaacb k &m. 1A, otmotmiw, mto 
ropflHM« noAaBaeMbifl ra30Bbifl noroK 1 

npOXOflMT MUMO BHeiilHBM CTOpOHbl nOB8pXHOCTM 

Tpy6 5 pasfle/iMTe/iRox^aAMTenji, 
HanpaBneHHbiM OTpa»aTenbHbiMM 
neperopoAKaMM 10. KMcnopoA M3 rop«Mero 
ra3osoro noTOKa 1 npoHMxaeT wepe3 Tpy6y 5 
pa3AeriMTenfl-oxnawTenfl, ooecneHMBafl 
ropflHM^ noTOK 8 KMcnopoAHoro ra3a bo 



BHyTpeHHeM nacTM Tpy6 5 

pa3AenMTenj?-oxnaAMTe/ifl. TopflMM^ 
noAaBaeMbiM ra30BbiM iiotok 1, ooeAneHKbiM 

KMCnODOAOM, CTaHOBMTC« OOeAHeHHbIM 
KMCflOpOAOM ra30BblM nOTOKOM 12 M BblXOAMT M3 

5 ceiqMM 30 pa3AenMTena ycrpo^cTBa. KorAa 
xonoAHbi^ noAasaeMbi^ ra30BbiM noTOK 2 
npoxoAMT b AaHHbiM MOMeHT nonepeK m 
HaBCTpeny ropflMeiwy KMcnopOAHOMy ra30BOMy 
noTOKy 8 BHyTpM Tpy6 5 

1Q pa3AenMTen«-oxrtaAMTenn, HanpaBnfleMbiM 
OTpa^aTenbHbiMM neperopoAKaMM 10, rop«HM^ 
KMcnopoAHbiM ra30Bbiv^ noTOK 8 npoxoAMT M3 
ceKUMM 30 pa3AeneHMfl no HanpaaneHMK) k 
ceKi^MM 32 oxna>KAeHMfl m 6naroAapfl 3TCMy 
oxna^cAaeTCfl nepeHOcoM Tenna xonoAHbiM 

15 noAaBaeMbiM ra30BUM noTOKOM 2, cTaHOBflCb 

ra30KMCnODOAHblM nOTOKOM 18, KOTOpbIM 

BbixoAMT M3 ycTpp^CTBa Mepe3 BbinycK 20 
npoAyiaa. XonoAHbiv^ noAasaeMbifi rasoBbiM 
noTOK 2 Tenepb c noBbiweHHOfi TeMnepaTypoi^ 
BbiBOAMTCfl a bha® ropflHero ra30Boro noTOKa 1 7 

20 v\ MO>KeT Ao6aBnflTbCfl k copflHeMy noAaBaeMOMy 
ra3OB0My noTOKy 1. B KanecTBe anbTepHaTMBbi 
rop«HMft ra30Bbifi noTOK 1 7 MO>KeT coeAMHaTbca 
c ropflHMM noAaBaeMbiM ra30BbiM noTOKOM 1 a 
ycTpoflcTBe, HanpMMep, nocpeACTBOM 
TpyGonpOBOAa 34 nepe3 OTpa>KaTenbHyK) 
neperopoAKy 11. KaK m paHbiue, ropaHMtf 
noAaBaeMbifl ra30Bbift noTOK 1, yBeriMMeHHbitf 
rop«HMM ra30BbiM noTOKOM 1 7, npoxoAMT nepe3 
ceKUMio 30 pa3AeneHMH b HanpaBneHHOM 
nonepeK BCTpeHHOM noTOKe ropflnewy 

30 KMcnopoAHOMy ra30BOMy noTOKy 8, b to BpeMfl 
KaK KMcnopoA npoHMKaeT nepe3 Tpy6bi 5 
pasAeriMTenfl-oxjiaAMTeji*. 

Ha o>Mr. 2 npeACTaB/ieH cxeiwaTMnecKM 
APyroi^ BapMaHT ocymecTaneHMfl M3o6peTeHM« b 

BMAe OCHOBHOI^ KOHCTpyKl^MM 

35 peaKTopa-pa3AenMTerifl-oxjiaAMTenfl c mohhwm 
npoBOAHMKOM M3 TsepAoro anetcTporiMTa, 
BK/iK)Haioine^ b ce6« nepeHoc mohob nepe3 
Tpy6y co CKO/ib3fluiMM ynnoTHeHMeM 54. KaK m 
Ha o>Mr.1A, noAaBaeMbiM ra30Bbi« noTOK, 
coAepKamM^ 3/ieMeHTapHbiM kmcjiodoa, 

to cxMMaeTCfl m pa3AerweTCfl Ha Aae mbctm, 
noAne>xainMe noAane b ycTpo^cTBO 
peaKTopa-pa3AenMTenfl-oxnaAMTen«. Bo BpeMfl 
pacoTbi noAaBaeMbiM ra30Bbifi noTOK 61 

BBOAMTCfl B C8K14MKD 51 peaKTOpa, a XO/lOAHblft 

noAasaeMbifi ra30Bbifl noTOK 62 noAaeTCfl b 
ceKUMio 53 oxjiaAMTerifl. Tpyoa 55 
peaKTopa-pa3AenMTenfl-oxnaflMTe/i« nepeHoca 
mohob npoxoAMT no BceM ceiqMRM 51, 52 m 53. 
Tpyoa 55 peaKTopa-pasAenMTenw-oxjiaAMTenfl 
nepeHoca mohob npMKpenneHa k TpyCHO^ 
penieTKe 64 Ha BepXHeM KOHi^e ycTpo^cTBa 
nocpeACTBOM CKonb3flmero ynnoTHeHM« 54 mtim 
nenoABMXHoro ynnoTHeHMf? c CM/ibo>OHOM m 
npMKpenneHa k Tpy6HOv^ peiueTKe 65 m 
yanoTHeHa y ocHOBaHMfl ycTpo^cTBa. nocKo/ibKy 
Tpy6Ha« peoieTKa 65 MMeeT TeMnepaTypy HMKe 

55 300°C, MO)KHO MCnOJlb30BaTb CTBHAapTHbie 

cnoco6bi coeAMHeHMA, Tawe KaK cBapKa, naMKa 
TBepAbiM npMnoeM m/im noicanbHoe pacujMpeHMe 
Tpy6bi (HaKaTKa), raribi^a c KpyrnuM 
nonepeHHWM ceneHMeM mtim Apy^e 
MexaHMHecKMe cpeACTBa, Anfl Bbino/iHeHMfl 
60 coeAHHeHMfl Tpy6w 55 

peaKTopa-pasAeriMTe/ifl-oxriaAMTe/ifl c 
nepeHocoM mohob c Tpy6HOM peweTKOtf 65. 
OflHaKO Tpy6Hbie peiueTKM 64 m 65 uMeioT 6onee 
BucoKyio TeMnepaTypy m o6biMHo Ana hmx 
Mcnonb3yfOTCH paariMHHbie cnoco6bi 
Bbino/iHeHMfl ynnoTHeHMfl. Xota Ha nepTewe He 
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noKa3aHO, H3onfluyifl H3ormpyeT 
KOHCTpyKUMOHHbie cAep>KHBaiomHe AaBJieHne 
CTeHKH 70 ycTponcTBa, mto6w o6ecneHHTb 

B03MO>KHOCTb HCn0Jlb3OBaHHfl CTaHflapTHblX 

MaTepnanoB, HanpHMep HepxaBeiomyK) danb 
hjih ymepoA^cTyK) CTanb. 

Tpy6y 55 mowho ncnonb30BaTb b ceKu,HH 51 
peaiaopa, ceKu,HH 52 pa3AeneHH* h ceKU,HH 53 
oxnaweHH* ycrpo«cTBa. KaK ynoMHHanocb b 
oTHOLueHnn *nr.1A h 1B, Tpy6a pa3Ae/iHTen* c 
nepeHOcoM hohob m xHMHMecKOH* peaKunefl, 
BepoflTHO, OKa3biBaeTC« 6onee AoporocTOflmefi, 
newi Tpy6a oxnaAHTena h Arm oxnaAHTena 

MOXHO COOT BeTCT Be H H O HCnOflb30BaTb 

MeiaJiJinMecKyio Tpy6y, KOTopyto coepyMfHOT c 
Tpy6oi* pa3AennTerifl c nepeHOCOM hohob h 
Tpy6ofi peaiaopa c nepeHOCOM hohob 
nocpeACTBOM CBapKH hjih natfKH TBepAbiM 
npnnoeM npn pacno/iorceHHH coeAHHeHH* b 
BepxHetf nacTM ceKUHH oxnaweHH*. B KanecTBe 
anbTepHaTHBbi mo>kho ucnojib30BaTb oAHy 
cocTaBHyio Tpy6y, KOTopaa HMeeT pasnHMHbia" 
codaB b Kaxfloi^ H3 pa3TiHHHbix ceKUHH 51 , 52 h 

53, OnTHMH3HpOBaHHbl« A™ K0HKp6THOfl 

noAne>KaiMe« BbinonHeHHio ctyHKUHH b KawAOfl 
ceKU,HH. Ha cfenrJ noKa3aH nonepeMHbifi pa3pe3 

TaKOH" COCTaBHOfl' Tpy6bl. B 3THX COCTaBHblX 

Tpy6ax nopwcTafl noAnowira 251 noflfl©p>KM BaeT 
tohkhh" nnoTHbifi pasAenaioiUHfl cnofl. Tpy6a 
ceKU,HH peaiaopa noKpbiTa cnoeM 252 
CMeujaHHoro npoBOAHwca, me\ou\\AM 
onTHManbHyio CTo&KocTb npn HH3KOM 
napu,HanbHOM Rasnemw KHcnopoAa, ceKuyin 
pa3AeneHMfl noicpbiTa MaTepnanoM 253, 

HMeiOlMHM BblCOKyiO nDOBOAHMOCTb npH BblCOKHX 

napi^na/ibHbix AasneHHHX KHcnopoAa, a ceKU,HH 
oxnaweHMfl - HeAoporocTOfliUHM ynnoTHHioii^HM 
cnoeM 254. KaK m b cnyqae *nr.1B, Tpy6y 
ceK4MH oxnaweHH* mo>kho TaioKe 
MsroTaBnuBaTb hs Apyroro MaTepnana 
(HanpMMep, MeTanna) m coeAHHflTb c cocTaBHofl 
Tpy6ofi nepeHOca hohob, KOTopaa coAeptfHT 
cei<nnn peaiaopa h pa3AeneHHfl. 
CneAOBaTeribHO, b cskuhh 51 peaiaopa, cgkhhh 
52 pasAeneHMfl h ceKU,HH 53 oxnsuKAeHHfl 
ycTpoPiCTBa mojkho ncnonb30BaTb opyvy 
cocTaBHyio Tpy6y. 

Bo3Bpama«cb k cf>Hr.2, otmcthm, mto 
noAaBaeMbi^ ra30Bbin noTOK 61 npoxoAHT mhmo 
HapywHoB noBepxHOCTM Tpy6bi 56 KOMcyxa, 
HanpaBJifleMbi« oTpa>KaTenbHbiMH 
neperopoAKaMU 60, HarpeBaeTca nepeHOCOM 
Ten/ia TpyGofl 56 KO)Kyxa m npoxoAHT b 
koh neHTpHHecKvi Konbi^eo6pa3Hbi« KaHan 68, 
06pa3OBaHHbi« wie>KAy Hapy>KHo« noBepxHOCTbio 
Tpy6bi 55 peaKTopa-pa3AennreJi«-oxJiaAHTerifl m 
BHyTpeHHefl noBepxHOCTbio Tpy6bi 56 KO>Kyxa. 
Tpy6a 56 KO>Kyxa npoxoA^T sa npeAe/ibi cetuywi 
51 peaiaopa Mepes ceKijHio 52 pa3AennTerifl 

yCTDO^CTBa. XklMHMeCKH aKTHBHblfl ra30Bbi« 

noTOK 72, Hanpvuwep MeTaH, Heo6fl3aTe/ibHO 
pa36aaneHHbiCi boa^hwm napoM, npoxoAHT bhm3 
no Tpy6e 55 

peaKTopa-pa3AennTenfl-ox^aAHTeji« m BCTynaeT 

B peaKUHK) C KHCJIOPOAOM, npOHMKaJOlMHM H3 

^OA^BaeMO^o ra30Boro noroica 61 Mepe3 Tpy6y 
55 peaiaopa-pasAeJiHTe/ifl-oxjiaAMTenfl, c 
i^enbio o6ecneMeHMR ra30Boro noTOKa 73 
npoAyKTOB peaKUHH bo BHyTpeHHe* nacTH Tpy6bi 
55. KorAa XHMHMecKH aKTHBHbi^ ra30Bbi« hotok 
72 coctoht M3 MeTaHa nrin Apyroro 
ymeBOAopoAa to b cnyMae HanMMHs H36biTKa 
TonnMBa mtih KHcnopoAa rasoBwtf noTOK 73 
npoAyKTOB peaKUHH npeACTaarifleT co6o«, 
maBHbiM o6pa30M, AByoKMCb yrnepoAa m bo Ay. 
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HopManbHbie npoAyKTbi cropaHua m He 
BCTynHBUjee b peaKUMio TonnnBO, ecrin npouecc 
npoxoAHT npH oGeAneHHOM TonriHBe. KorAa 
peaKunoHHo-cnoco6Hbie ycnoBHfl 
He6naronpHRTHbi An^ MaTepwajna nepeHoca 
hohob b ceKU,nn 52 pasAe/wena, ns6biTKa 
TonnHBa b stoPi ceKi^u npeAHOMTMTenbHO HeT. 

Ten/io, BbipaGaTbiBaewioe ripn peaKU/M 
XHMHnecKH aKTHBHoro ra30Boro noTOKa 72 c 
npoHHKatoiMMM KHcnopoAOM, nepeAaeTca H3 
ceKUHM 51 peaKTopa TpyGbi 55 
peaKTopa-pasAenMTenfl-oxnaAHTenfl Tpyee 55 
KOKyxa nocpeACTBOM npoL^eccos KOHBeKu.nn h 
ManyneHM*. a oTcioAa noAaBaeMOMy rasoBOMy 
noTOKy 61, npoxoA^iMewy no BHeiUHePi cTopOHe 
T py6bi 56 KO>Kyxa. Koac^HUHeHTbi noKanbHO* 
Ten/ionepeAaHH perynnpyioT nocpeACTBOM 
nepeMeHHoro pa3HeceHMfl nnn H3onHposaHH5i 
oTpaxaTenbHbix neperopoAOK c uenbio 
co3AaHHfl yiwepeHHO paBHOMepHOH 
TewinepaTypbi Tpy6bi 55 

peaKTopa-pa3AeriHTenfl-oxnaAHTenfl. B to *e 
BpeMfi, xonoAHbi^ noAaBaewibiH ra30Bbin" noTOK 
62 HanpaBnfleMbi^ 0Tpa>KaTenbHbiMH 
neperopoAKaMH 60, npoxoAHT b ceKUHio 53 
oxnaweHHfl ycTpoi^cTBa, oxna^aeT rasoBbi^ 
noTOK bo BHyTpeHHeW MacTH Tpy6bi 55 
peaicropa-pa3AenHTerm-oxnaAHTenfl h 
nonyMaeMbi^ ra30Bbi« noTOK Tenepb c 
noBbiiiieHHoi^ TeMnepaTypo« npoxoAHT b 
KOHi^eHTpHHecKH^ Konb4eo6pa3Hb!« KaHan 68 
BMecTe c noAaBaeMbiM ra30BbiM noTOKOM 61. 
TasoBbiPi noTOK 73 npoAyKTOB xHMHnecKOH 
peaKU,HH npoxoAHT b ceKi\Hio 52 pa3AeriHTenfl 
ycTpoPicTBa m npoAysaeT ceKU,HK) 52 
pa3AeriHTenfl TpyGbi 55 

peaiaopa-pa3AeriHTerm-oxnaAHTenfl c nenbto 
noBbiujeHHfl xHMHMecKoro pacKa^HBaiomero 
noTeHunana Ha MeM6paHe, TaK mto khcjiopoa 
npoHHKaeT Mepes Tpy6y 55 c uenbK) 
oeecneneHHfl ra30Boro noTOKa 74, ^ 
oSorauAeHHoro khcjiodoaom npoAyKTa, KOTopbin 
oxna>KAaeTCfl TeneHneM xonoAHoro 
noAasaeMora ra30Boro noTOKa 62 h KOTopbi^ 
coAep>KHT KHcnopoA, a Taiwe npoAyKTbi 

XHMHHeCKOH peaKUiHH, C03AaBaeMbie B CeKL\HH 

51 peaKTopa ycTpo«CTBa. ra30Bbifl noTOK 74 

060raLUeHHblX KHCnopOAOM nDOAyKTOB BblXOAHT 

H3 ycTpo^cTBa Mepe3 bwxoa 76 An« npoAyKTa. 
Mo>kho TaioKe BOCCTaHaBJiHBaTb ra30Bbt« noTOK 
78 ooeAHeHHbix KHcnopoAOM npoAyKTOB npn 
BbicoKOM AaaneHHH. 

noKasaHHbi^ Ha *nr.2 BapnaHT 
ocyujecTBJieHHH H3o6peTeHHfl nnnKDCTpHpyeT 
ao3MO)KHoe Hcnorib30BaHHe npoAyBOHHoro 
ra30Boro noTOKa, Tnna BOAflHoro napa hhh 
npoAyKTOB XHMHnecKO^ pea^HH H3 peaiaopa 
nepeHoca hohob (AByoKHCb ymepofla h BOAa), c 
ueribio npoAysKH aHOAa MeM6paHbi nepeHoca 
hohob h 6naroAapfl 3TOMy yMeHbiueHHfl 
napunaribHoro AaBnenna KHcnopoAa Ha aHOAe h 
yBeriHMeHHH ABH>KyiMeH chjiw aha pasAeriennw 
KHcnopoAa, npHBOAfl k MeHbLuePI nnoiMaAH 
pasAenHTe/ia h (hjih) BOccTaHOBneHHio 
eonbiuero KonnMecTBa coAepKaLAerocn b 
noAaBaeMOM ra3e KHcnopoAa. Ha 4)Hr. 2 n 3 
noKa3aHbi MOAHC^HKai^HH ocHOBHoro ycTpo^cTBa 
pa3AeriHTeriR-o)(TiaAHTenfl, KOTopoe no3BO/iaeT 
ncnonb30BaTb TaKo« npoAyBOHHbi^ ras, 
coxpaHfW b to >Ke BpeMR ace paHee 
paccMOTpeHHbie npenMyiMecTBa b OTHOUjeHHH 
pa3AenHTenfl-oxnaAHTenfl. noKa3aHHbi« Ha 
4>nr.3 onncaHHbi« Bbiiue BapnaHT 
ocyiMecTBJieHHJi H3o6peTeHHq oT/iHMaeTca ot 
noKa3aHHoro Ha *nr.2 BapnaHTa TeM, mto 
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noKa3aHHbiM Ha 4>mi\2 Bapnam Bbipa6aTbiBaeT 
npo^yBOMHbi^ raa b cgkl^hm peaiaopa b 
ycTpovicTBe, b to BpeMfl KaK npoAyBOHHbiM ra3, 
ncnonb3yeMbi^ b noKa3aHHOM Ha c£ur.3 
BapnaHTe, moxho BbipaoaTbiBaTb b ApyroM 
wecre nnn nonynaTb ot BHewHero MCTOHHwxa. 

Ha cfDnr. 3 npeflCTaBneH cxeMaTMHecxMtf 
MepTew BapnaHTa ocymecTBneHUfl M3o6peTeHMfl, 

H^nK3CTpnpy{0ll^H^ OCHOBHyK) KOHCTpyKL^HJO 

pa3AennTe/i«-oxnaflnrenfl c mohhwm 

npOBOflHMKOM K3 TBepAoro 3neXTpOJlMTa, 

OT/iMHaioi^yjocn Tpybotf co cboooaho 
nnaBaKDinHM 3aKpbirbiM xohijom m BHyTpeHHefi 
Tpyoofi noflaMn npoAyBKM Ana Tonnnsa mum 
BbipaCaTbiBaeMoro c BHeuiHefl cToponbi 
npoflysoHHoro ra30Boro noTOKa. KaK n Ha 
cJ)nr.1A, noflaBaeMbjfl ra30Bbifl noTOK, 
coflep)Kainnfl aneMeHTapHbifi KMcnopoA, 
oKMMaeTCfl n AeriHTCH wa Ase nacTn, 
noAneKaiune noAane b ycTpoficTBO 
peaKTopa-pa3AennTejifl-oxnaAHTenfi. Bo BpeMfl 
paooTbi ropjiHn^ noAaeaeMbifl ra30Bbitf noTOK91 
bboahtca b ceKmiK) 100 peaKTopa, a xonoAHbifi 
noAaaaeMbifl ra30BbiR noTOK 92 noAaeTCfl b 
ceiqMio 101 oxnaAMTe/iR Tpy6bi 95 
pa3AejiMTejiR-oxnaAHTenn Ana nepeHoca mohob 
nepeceKa»oT cexijMio 100 pa3AennTe/in m ceiajMio 
101 oxnaAMTena ycTpo&CTBa. Tpy6bi 95 
pa3AejiMTejifl-oxjiaAHTe/ifl Ana nepeHoca mohob 
3aKpuTbi KonnanKaMM w cboooaho ruiasaioT b 
sepxHeM KOHi^e ycTpoflcTaa, iok noKasaHo Ha 
nepTewe, n npMKpenneHbi k Tpy6HOM peiueTKe 94 
y ocHOBaHMfl ycTpo«cTBa. KaK m paHbiue, 
nocKo/ibKy TeMnepaTypa Tpy6H0fl peweTKM 94 
HH)K6 300°C, MO)KHO ncnorib30BaTb 
CTaHAapTHwe cnoco6bi coeAMHeHMfl aha 
BbinojiHeHUfl coeAHHeHUfl Tpy6bi 95 
pa3AexiMTexifl-oxnaAHTenn c Tpy6Ho8 peweTKofi 
94. TaxMM we o6pa30M, M30/ifli4Mfl 105 
M3onnpyeT KOHCTpyxTMBHbie CAep)KWBaioiHMe 
AasneHne ctshkm 106 ycTpotfcTBa, hto6w 

OOecneHMTb B03MO>KHOCTb MCnOJlb30BaHMfl 

CTaHAapTHbJX MarepManoB. KaK n b cnynae 
cfwr.lA, oAHy n ry «e Tpy6y 95 mo>kho 
ncnonb30saTb b ceKi\m 100 paaAennTenfl n 
ceiquM 101 oxjiaAMTena ycTpoflcTBa n mokho 
KOHcrpyMpoBaTb, KaK onncaHo Bbiwe. 

TopflMM^ noAasaeMbi^ ra308bjfl noTOK 91 
npoxoAMT mumo HapyoKHOM noBepxHocru Tpy6 95 
pa3AejinTe^«-oxjiaAHTe/ifl, HanpaanHeMbiM" 
orpaKaTejibHbiMM neperopoAKaMM 120. B to *e 
caMoe BpeMR npoAyBOHHbiM" rasoBbifl noTOK 108 
npoxoAMT b ycTpoRcTBO n HanpasjifleTCfl 
Tpy6aMH 110 Ana ocymecTB/ieHMH npc-AyBKM, 
npMKpeaneHHbiMn k Tpy6HOM* peiueTKe 96. 
npoAyBOMHw^ ra30Bbifl noTOK 108 niweeT no 
cymecTBy Taxyio we TeMnepaTypy (1 00-300 °C), 
KaK m xonoAHbift B03AyujHbifl noTOK 92 npn era 
nocTynneHMM a ycTpoflcTBo, n HarpeBaeTcn 
nepeHocoM Tenna ropflHMM ra30BWM noTOKOM 
npoAytaa b Konbueo6pa3HOM Kanane 112. 
ripoAyBOMHbifl rasoBUi^ noTOK 108 npoxoAUT b 
KOHL^eHTpMMSCKne Konbueo6pa3Hbie KaHsmw 112, 
o6pa30BaHHue ivie^Ay BHyTpeHHeii 
noBepXHOCTbK) Tpy6 95 

pa3AennTenfl-ox/iaAHTen« n napyKHofi 
noBepxHOCTbto Tpy6 110 noAaMU npoAyBKM. 
Tpy6bi 110 Ann ocyuiecTB/ieHua npoAyBKM 
npoxoA«T noMTM no bcbm AnuHe Tpy6 95 
pa3AennTe/ifl-oxiiaAHTe/ifl. (IpoAyBOHHtdM 
ra30Bw« noTOK 108 OMHinaeT cTopoHy 
npoHUKHOBeHMfl Tpy6 95 

pa3Ae/iMTe/i«-oxnaAMTerifl m noBbiiuaeT 
BbiAenenne KucnopoAa M3 ropflnero 
noAaBaeiwioro raaoBoro noToxa 91, KorAa oh 
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npoxoAMT mumo HapywHotf noeepxHOCTM Tpy6 95 
pa3AenuTenfl-oxnaAHTenfl m BbixoAMT H3 
ycTpotfcTBa b BMAe o6eAHeHHoro KucnopoAOM 
ra30Boro noTOKa 114, 

KOTOpblfl M0)K6T BOCCTaHaBJiHBaTbCH B BMAe 

npoAyKTa. B to *e BpeMji, xonoAHbii^ 
noAaBaeMbi^ ra30Bbifi noTOK 92 : Kanpaa/ifleMbivi 
OTpaxaTeribHbiMn neperopoAKaMn 120, 
npoxoAMT b ceKi4HK> 101 oxna>KAeHUfl 
ycTpo^CTBa. oxnaoKAaeT CMeujaHHbi^ ra30Bbitf 
noTOK bo BHyTpeHHe^ nacTki Tpyow 95 
pa3AennTenfl-oxiiaAHTe/ifl n no/iyMajoinnMCfl 
ra30Bbifi noTOK, Tenepb c 6onee BbtcoKotf 
TeMnepaTypofi, buxoa^it ui3 ycTpovicTBa b BHAe 
HarpeToro ra30Boro noTOKa 116. HarpeTbifi 
ra30Bbjft noTOK 116 mokho Ao6aanTb k 
noAasaeMOMy ra30BOMy noToxy 91 ao ero BXOAa 
b ycrrpoflcTBo nnn, xotr \a He noKa3aHo, mokho 
Ao6aBJiflTb k noAaBaeMOMy ra30BOMy noTOKy 91 
noc/ie era BXOAa. (IpoAyBOHHbii^ rasoBw^ noTOK 
108, Tenepb CMewaHHbifl c npoHUKajoinMM 
KucnopoAOM n oxjiaDKAeHHbiPi TeneHneM 
xonoAHoro noAaBaeMoro ra3osoro noTOKa 92, 
BbixoAUT U3 ycTpo^CTBa b BMA6 ra30Boro noTOKa 
118 npoAyKTa nepe3 BbixoA 119 a^a npoAyKTa. 

JlerKO MO)KHO BMAeTb, HTO 3AeCb HMeJOTCH 

Bee npeyiwymecTBa noKaaaHHoro Ha cfur.lA 
BapnaHTa ocymecTB/ieHna, nocKonbKy kohi^w 
Bcex Tpy6 cboooaho nnaBaioT, n pacnonoKeHne 
TeneHMfl oxna>KAafoinero ra30Boro noTOKa 
ocTaeTCS HensMeHHbiM. >KenaTe/ibHO MMeTb 
bboa npoAyaoMHoro ra3oaoro noTOKa c 
AOCTaTOHHO HM3KOfl TeMnepaTypofl aha 
o6nerMeHMfl ynnoTHeHMfl b MecTe coeAMHeHMfl 
Tpy6bi c Tpy6H0« peiueTXO^ n narpeBa 
n po Ay boh h oro ra30Boro noToxa ao paooneii 
TeMnepaTypw MeM6paHbi Anfl nepeHoca mohob 
6/iaroAapfl pacnono«(eHMio b BMAe BCTpeHHoro 
noTOKa OTHocnTenbHO BbixoAflLMe^ CMecu 
nonynaeMoro KwcnopoAa m npoAysoHHoro ra3a. 

Ha 4>nr.4 npeACTaBJieH cxeMaTMHecKM^ 
HepTe>K Apyroro BapnaHTa ocyi^ecTBneHMfl 
nsoOpeTeHMfl, n/iriKx;Tpnpyioi4HM ocHOBHyio 

KOHCTpyKUMK) 

peaKTopa-pa3AennTenfl-o)cnaAMTenfl c mohhum 
n po bo ah m ko m H3 TBepfloro aneKTOO/iHTa. KaK n 
Ha 0nr.1A, noAaBaeMbifl rasoBbifl noTOK, 
coAep«ainM« aneMeHTapHbj^ KMcnopoA, 
OKMMaeTCfl \a AeJiMTcn Ha ABe nacTM, 
noAne)KaiAMe noAane b ycTpoftcTBO 
peaKTopa-pa3AennTe/ifl-oxnaAMTenn. B 
ycTpoftcTBe ncno/ib3yioTc« Tpn BHAS 
KOHueHTpuHecKMX Tpy6: TpyGw 149 KO)Kyxa, 
noACoeAHHeHHbte x BepXHe^ Tpy6Ho^ peiueTxe 
150 m OTKpwTbie y ocHOBaHHfl cext^nn 131 
pa3AenMTeriH, Tpy6w 145 

peaKTOpa-pasAennTenn-oxnaAHTejifl atia 
nepeHoca mohob, 3axpbiTbie b Bepxne^ nacTM m 
npMxpenneHHbie k cpeAHe^ Tpy6no^ peiueTKe 
144 m BHyTpeHHMe Tpy6bi 154 noAanw, OTKpbiTbte 
b BepxHe^ nacTM m npMKpenneHHbfe k HM>KHeM 
Tpy6no^ peiueTKe 155. H30/ihl4MH 165 
M30J1MpyeT KOHCTpyKTMBHbte cAep^MBaioi^Me 

AaaneHMe CTeHKM 166 ycTpo^CTsa An« 
o6ecneMeHMH bo3.vo)khoctm Mcno/ib30BaHMfl 

CTaHAapTHbJX MaTepMa/lOB KOHCTpyMpOBaHMS. 

TeMnepaTypa Tpy6Hbix peiueTOK 144 m 155 
0Ka3bJBaeTCfl HMxe 300 °C m moxho 
Mcnonb30BaTb CTaHAapTHbie cnoco6b» 
coeA^HeHMfl Ann BbinoriHeHMn scex coeA^HeHM^ 
Tpy6 c Tpy6HbiMM peuueTxaMM. TeMnepaTypa 
Tpy6nofl petueTKM 150 Bbiwe, ho 3Aecb 
ynnoTHeHMe 0Ka3bJBaeTCfl MeHee kpmtmhhwm, 
neM ApyrMe coeAUHeHMfl, noTOMy hto na 
ynnoTHeHMM MMeeTcw riMiub Heoo/ibiuoPi 
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nepenaA AaBneHwa. Tpyoa 145 
peaKTopa-pa3Aejwena-oxnaAWTena nepeHOca 
hohob nepeceKaeT ceicuwo 130 peaKTopa, 
ceKi^MK) 131 pa3AennTerm m oxnaAHTena 132 
ycTpoflcTBa. CeKunn 130, 131 m 132 (fcaKTMHecKvt 
pa6oTaioT iqk oTAeribHbie KacKaAbt 6naroflap« 
BbinonHeHHK) paarnMHwx cfcyHKUMtf np* 
pa3nnHHbix paOoMUX ycnoBHax. Ana 
noKa3aHHoro Ha *nr.4 BapwaHTa mo>kho 
wcnonb30BaTb MonncfinKaunn, aHanornHHbie 
rpy6e 145 peaKTopa-pa3AennTena-oxjiaAWTena, 
KOTopwe ynoMUHanncb b npeAcraBrieHHOM Ha 
cpvir. 2 BapnaHTe ocymecrBneHHa. Ceiqi/ia 132 
oxna*AeHna oTAeneHa ot ce^m 131 
pa3AennTena oTpaxaTenbHotf neperopoAKofl 

158 C npOTOHHblMH OTBepCTHflMH 157. 

Bo BpeMR pa6oTbi noAaBaeMbifi ra30Bbitf 
noTOK 135 BBOAMTCfi B ceKL\mo 130 peaKTopa, a 
xonoAHbifl noAaBaeMbi« ra30Bbifi noTOK 142 
noAaeTca b ceiojuK) 132 oxnaAMTena. 

XHMUMeCKM aKTWBHblfi ra30Bbltf noTOK 160 c 

pa36aBHTeneM hjih 6e3 Hero noAaeTca no 
BHyTpeHHUM TpyoaM 154 noAanu. noflaBaeMbiCi 
ra30Bbid noTOK 135 npoxoA^T mhmo BHewHefl 
noBepxHOCTM Tpy6bi 149 Koxyxa, 
HanpaenfleMbiB oTpaxaTenbHbiwiM 
neperopoAKaMM 168, h HarpeBaeTca nepeHOcoM 
Tenna ot Tpy6bi 149 KO>Kyxa n npoxoA^T b 
KOHueHTpunecKHfl Konbueo6pa3Hbifl KaHan 164, 
06pa3OBaHHbiM Mewy HapyxHOfi noBepxHocTbK) 
Tpy6bi 145 peaiaopa-pa3AennTena-oxnaAHTenfl 
h BHyTpeHHeft noBepxHOdbio Tpy6bi 149 xoxyxa. 

HepBaa nacTb Tpy6 145 
peaKTopa-pa3AennTenfl-oxnaAMTejifl 
Heo6«3aTeribHO AonxHa pa6oiaTb c xnMnnecKM 

naCCMBHbIM npOAyBOMHbIM ra30BblM nOTOKOM, 

cjDaKTMMecKH cosAasaa TpexKacicaAHbi« 
pa3AennTenb, rAe xHMunecKaa naccuBHOcTb 
npoAysaeMO^ cen\m npeAwecTByeT xnMunecKH 
aKTHBHO^ npoAysaeMO^ csk^m, 3a KOTopofl 
c/ieAyeT BTopaa xmmecw naccwBHaa 
npoAyBaeMan cewyi*. 3tot BapnaHT noKa3aH b 
i^eHTpanbHbix rpy6ax 145 

peaKTopa-pasAexiMTerifl-oxjiaAHTenflycTpoWcTBa 
n BunonHaeTca nocpeACTBOM Ao6aBneHua 
orpaHHMueawmero noTOK ManeHbKoro OTBepcrna 
182 3apaHee onpeAeneHHoro pa3Mepa Ha 
BepxHeM KOHt^e Tpy6bi 145 nepeAanu mohob, 
bboaa TeM caMbiM noTOK npoAyBKH npoAVKTa w 
3aKaHMHBa« BHyTpeHHioio Tpyoy 154a noAa^w b 
onuxa&tuetf Tonxe. Ecjim wcnonb3yeTca raKoe 
ycTpo^CTBO, to Ha BepxHeM KOHL^e BHyTpeHHe^ 
Tpy6bt Tawe AonxHa 6biTb oTpaxaTenbHaa 
neperopoAKa 184 Ana oTKnoHeHMfl xnwinnecKH 
aKTHBHoro rasoBoro noTOKa 1 60 npn ero BbixoAe 
M3 BHyTpeHHe« Tpy6bi 154a noAann. Motmbom 
Ann Bbioopa 3Toro aapnaHTa cnyxnT 
ycTpaHeHne oTicpbiBaHHa 3aKpbiToro KOHua 
Tpy6bi nepeHoca mohob b dopoHy cwnbHO 
pa3pe>KaioiMe^cfl 0Kpy>KaiCLnefl cpeAbi, KOTopaa 
MMeeTCH npn xwvinHecKOfl aianBHOCTH 
npoAyBaewioro aHOAa n boaopoahoto npoAyKTa 
BbicoKofl MMCTOTbi y xaTOAa h yrpoxaeT 
cTotiKocTn MaTepnana. B xaMecTBe 
axibTepHaTUBbi moxho k xnMUMecKM aianBHOwy 
ra30BOMy noTOKy Ao6aBHflTb Heoo^biuoe 
KonnnecTBo noAasaeworo ra30Boro noToica, 
HTo6bi cunbHO yBenuMMTb napunanbHoe 
AasneHne KucnopoAa b npoAyBOHHOM rasoBOM 
noTOKe b KOHue ra30Boro noTOKa BOAOpoAHoro 
npoAyicra, b to «e BpeMfl see etue coxpaHflfl ero 
AOCTaTOMHO hm3khm A™ noAAep^ HMfl 
AOCTaTOMHO« ABM«yiMe« cunw Ana nepeHoca 
KUcnopoAa. 06biHHo napMnanbHoe p&Bneme 
KHOiopoAa b npoAyBOHHOM ra3e mokgt 
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noAHMMaTbca ot 10' 20 AO 10" 14 aTMOC0epbi. 

Be3 3TO* MOAH*HKaU^H XHMMMeCKH 

aKTHBHbitf ra30Bbifi noroK 160 npoxoAUT no 
Koribueo6pa3HOMy KaHany 162, o6pa30BaHHOMy 
Me*Ay BHyTpeHHeW noBepxHOCTbK) Tpy6w 145 
peaKTopa-pa3AenHTenn-oxnaAMTenfl n 
H apy>KH0P! noBepxHOCTbK) BHyTpeHHevi Tpy6bi 
154 noAann, bhh3 no Tpy6e 145 
peaiaopa-pa3AerinTenfl-oxnaAHTejifl n BCTynaeT 
b peaKunto c KucnopoAOM, npoHUKaiomuM na 
noAaBaeMoro raaoBoro noTOKa 5 nepes TpyDy 
145 c uenbio ooecneMeHMa rop^Mero ra30Boro 
noTOKa 170 npoAyicroB xnMnnecKOvi peaKunn bo 
BHyTpeHHePI nac™ Tpy6bi 145. HaAnexaiMee 
AOSnpoBaHne npoxo>KAeHufl rasoBoro noTOKa 
rapaHTwpyeT, hto TonnnBO b xnM^necKn 
aianBHOM ra30BOM noTOKe 160 6yAeT h3Cthmho 
BbinycKatbCfl bhhs no Konb^eo6pa3HOMy KaHany 
162. Tenno, Bbipa6aTbiBaeMoe peaKUne^ 
XMMUHecKM aicrnBHoro ra30Boro noTOKa 160 c 
npoHUKaioiMUM KucnopoAOM, nepeAaeTCfl ot 
Tpy6bi 145 peaKTopa-pa3AeriMTenfl-oxriaAMTenp 
« T py6e 149 KO>Kyxa nocpeACTBOM npoueccoB 
kohbb^mm m n3nyMeHnq. B to xe caMoe Bpewin 
xonoAHbifl noAaBaeMbi^ ra30Bbi« noTOK 142, 
HanpaBJiaewbia oTpaxaTenbHbiMH 
neperopoAKaMU 168, npoxoAUT no cski^hh 132 
oxnaweHUP ycTpo^CTBa, oxnaxAaeT ra30BbiPi 
noTOK bo BHyTpeHHeCi nacTH Tpy6bi 145 
peaKTopa-pa3AennTerui-oxnaAHTenfl n 
nojiyHaeMbiK rasoBbi^ noTOK, Tenepb c 
noBbitueHHOfi TeMnepaTypo^, npoxoAUT ^epes 
npoTOMHbie oTBepcTHfl 157 b OTpaxaTenbHO« 
neperopoAKe 158 c uenbio coeAnneHUfl 
noAaBaeMoro ra30Boro noTOKa 135 Anfl 
npoxo>KAeHHfl BBepx no KonbHeo6pa3HOMy 
KaHany 164. Tawwi o6pa30M, ropflMn^ ra30Bbi« 
noTOK 170 npoAyKTOB xnMnnecKOVi pea^nn 
npoxoAUT b ceKunio 131 pa3AeneHH« m 
npoAyBaeT Tpy6y 145 

peaKTopa-pa3AennTenfl-oxjiaAHTenfl Anfl 
noBbiiueHMfl xnMnnecKoro pacKannBawLuero 
noTeHuwana Mepe3 MeM6paHy, Tax hto KUcnopoA 
npoHUKaeT nepes Tpy6y 145 c uenbio 
ooecneneHUfl ra30Boro TOKa 180 oGorau^eHHoro 
KucnopoAOM npoAyKTa, KOTopbi^ oxnaweH 
6naroAapfl npoxoxAeHHK) xonoAHoro 
noAaBaeMoro ra30Boro noTOKa 142, 
HanpasnneMoro oTpsw<aTeribHbiMn 
neperopoAKaMU 133 n KOTopbi^ coAepxMT 
KUcnopoA, a Taiwe npoAyKTbi pea^nM, 
co3AaBaeMbie b cetuyM 130 peaxropa 
ycTpoPicTBa. TasoBbiW noTOK 180 o6oraiMeHHoro 
KucnopoAOM npoAyKTa bwxoaut H3 ycTpo^cTBa 
Mepe3 bwxoa 181 Ana npoAyKTa. Ecnn 

XMMHMeCKH aKTMBHblK rasoBbi^ nOTOK 160 

coctout us MeTaHa mv\ APyroro yr/ieBOAopoAa, 
to rasosbiPi noTOK 180 o6oraiMeHHoro 
KucnopoAOM npoAyKTa coAepXMT, rnaBHbJM 
o6pa30M, KucnopoA, AByoxncb ymepoAa n BOAy. 

Kax n b paHee onucaHHbix BapnaHTax 
ocyu^ecTBneHMa, xonoAHbiW noAaBaeMbi^ 
ra30BbiPi noTOK 142, KOTopbi« npeACTaanaeT 
co6oPi BcnoMoraTenbHyK) nacTb 

nepBOHananbHoro noAaBaeMoro ra30Boro 
noTOKa, nocTynaeT y ocHOBaHna ceKi\m 132 
oxnaAHTena, npoxoAUT nepe3 nporoMHbie 

OTBepCTMA 157 H BOCCTaHaB/lMBaiOlMUM o6pa30M 

HarpeBaeTca nocpeACTBOM \Aayu\ero HaBCTpeny 
noTOKa, npoHUKawmero npoAyKTa n 6naroAapa 
aTOMy BbinonHaeT c^yHKUnK) oxna>KAeHMa. 
<J>yHKi^nfl peaiaopa, K3K noxa3aHO Ha $nr.4 m 
paHbiue, coctout b narpeBaHMM noAaBaeMoro 
ra30Boro noTOKa 135, KOTopbift npeACTaBnaeT 
co6ofl ocHOBHyto nacTb nepBOHaManbHO 
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no^aBaeMoro ra30Boro noToxa, Korfla oh 

npOXOflMT BHH3 B nonepeHHOM BCTpeMHOM 

HanpaB/ieHnn, 6naroAapa peaxijMM, 
npoMcxoAflinetf y ctchkm Tpy6u 145 
peaKTopa-pa3AennTe/ifl-ox^aflHTeriH. KaK m Ha 
$nr.1 A \a 3, Bee kohl^w Tpy6 cboooaho n/iaBaior 
Ana ycTpaHeHMA HanpaweHvm or TennoBbix n 
KOMno3ni4noHHbix n3MeHeHwfl pa3MepoB, a 
HMJKHflfl Tpy6Han peweTxa flB/iaeTCH xojioahom* 
Ana o6nerMeHHfl coeAHHeHMM n ynnoTHeHMM* 
we>Kfly rpy60M m TpyOHOtf peuueTXOfi. KaMecTBO 
3Toro yn/iOTHeHMfl ao neKOTOpofl cieneHM 

CBfl3aHO C TpeOOBaHHWWH K HUCTOTe noTOKa 

soflopoAa. KaK n bo ecex BapManrax 
ocyij^ecTBneHUfl, Me>KTpy6Haa 30Ha 
ooopyAOBaHa oTpaxaTenbHbiMu neperopoAKaMM 
168 aha ynymueHUfl nepeHoca Ten/ia. B cexqMH 
130 peaiaopa OTpawaTenbHbie neperopoAKM 168 
MMeK)T nepeMeHHbifi MHrepBa/i: 6onbUJMtt Tawi, 
rAe pa3H0CTb TeMnepaTyp Me>KAy ra30BWM 

nOTOKOM BH6Tpy6H0ft 30Hbl m Tpy6aMM 149 
KOKyxa BblCOKafl, M MeHbliJMM* T3M, tab 3Ta 

pa3HOCTb ManeHbKaa. Ha3HaneHMe 3Toro 
nepeMeHHoro MHrepBa/ia oTpawaiejibHbix 
neperopoAOK 168 coctomt b tom, mto6u 
noAAepKHBaTb nocTOHHHbifl TennoBoft noTOK b 
c&Ki\m 130 peaKi^nn n MMHMMMSMpoaaTb 
H3M6H6HMR TeMnepaTypu B 3/ieM6HTax 
nepeHoca mohob. KaK ynoMMHanocb Bbiiue, 
Tpy6w 149 KO>Kyxa o6naAaiOT 6naronpnflTHbiM 
M3JiyMaTenbHbiM cnocoooM nepeHoca Ten/ia b 
coMeTaHnn c noBepxHOCTbK) Tpy6bi peaiaopa 
nepeHoca mohob. Xoth m He noicasaHo, 
KOHCTpyKi^Mfl MoweT TaioKe npeAycMaTpuBarb 
n3onnpoBaHne Tpy6bi KO>Kyxa oxono BXOAa 
noAann, rAe MO>KeT 6biTb oneHb BbicoKaa 
reMnepaTypa. 

noKa3aHHbi« Ha o>nr. 4 BapnaHT 
ocyi^ecTB/ieHUfl n3o6peTeHM«, KaK m b c/iynae 
Bcex ooecneHMBaeMux BapnaHToa 

ocymecTBneHHH, mowhq McnonbsoBaTb Ann 
oonbiuoro KO/innecTBa cpyHiqMfi. Hanpniwep, 

yCTDOMCTBO MOXHO MCnOJlb30BaTb B K3MeCTBe 

AByxKaacaAHoro ycTpoflcTBa fleoxco (fleoxo), c 
peaxtjMeM* npoAyBXM b nepBOM KacKaAe m 
AaB/ieHneM npoAysaHun bo btodom KacKaA© 
HMCTbiMM npoAyKTaMn cropaHum mjim b xaMecTBe 
pa3Ae/iMTenfl Ana M3aneMeHMfl KvicnopoAa us 
noAaeaeMoro BosAyxa m npon3BOACTBa 
AByoKMCM ymepOAa M3 npoAyKTOB cropaHMfl npn 
ooeAHeHHOM ijMxne ra30Bofl TypGnHN, mjim b 
KanecTee ycrpOMCTBa aha pasAeneHHq B03Ayxa 
Ha ra30Bbifi hotok boaopoahopo npoAyKTa m 
rasoBbift noTOK Kuc/iopOAHoro npOAyxia, 

XOTOpbIM COAep)KMT HeXOTODO© XOJlMHeCTBO 

AByoKMCM ymepoAa m boau, noAneacamMe 
BbiBOAy hvwk© no noToxy H3 ycrpoMCTBa. 

Ha 4>nr. 5 npeACTaB/ieH cxeMaTMMecxM 
APyrofl BapnaHT ocymecTaneHUR M3o6peTeHMfl, 

MnnK3CTpnpyK)l4M« OCHOBHyfO KOHCTpyKl^VHO 

peaKTopa-oxnaAMTe^fl c mohhwm npoBOAHUKOM 
us TBepAoro s^eKTpo/inra. KaK m Ha o>nr.1A, 
noAasaeMbi^ ra30BUfi noTOK, coA©P>»<ainnfl 
sneMeHTapHb!^ KucnopoA, OKviMaeicn n 
AenMTCfl, no MeHbiue^ Mepe, Ha Aae MacTM t 
noAnejKamne noAane b ycTpoPiCTBo 
peaKTopa-ooiaAMTe/ifl. Bo bdcma pacoTbi, 
noAasaeMbiti rasosbiti noTOK 205 bboahtca b 
aKTHBHyio cexi^Hfo 201 peaiaopa, a xonoAHbifl 
noAaBaeMu^ ra30Bbjfl noTOK 207 noAaeTCs b 
ceKuwo 202 oxnaAHTenn npoAyKTOB xnMvmecKo« 
peaxi^MM BTopoft xonoAHbifl noAasaeMu^ 
rasoBwft noTOK 208 Heo6n3aTenbHO noAaeTCfl b 
ceKuwo 200 oxnaAMTe/in BOAopoAHoro 
npoAyKTa. Tpyoa 210 pea KTopa -ox^aAH ren a 
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nepeHoca hohob nepeceKaeT Bee ceKL^MH 200, 
201 m 202 peaKTOpa-oxjiaAMTenfl. Tpy6a 210 
peaKTOpa-oxnaAMTenq nepeHoca /ohob 
npuKpennena k Tpy6H0^ peweTKe 211 y 
BepxHero KOHua ycTpoflcTBa nocpeACTBOM 
CKonbSflii^ero ynnoTHeHUA unki HenoABHWHoro 
ynnoTHeHUfl c cnnb4)OHOM m Kpenmcs k Tpy6HOM 
peoieTKe 212 n ynnoTHneTCfl y ocHOBaHna 
ycTpo^cTBa. KaK m paHbiue, nocKonbxy Tpy^Hafl 
peujeTKa 212 niweeT TeMneparypy MeHbLue 
300 °C, mojkho ncnonb30Barb ciaHAapTHbi^ 
cnocoC coeAHHeHnyi c i^e/ibio BbinonHeHun 
coeAHHeHMH Tpy6bi 210 peaiaopa-oxnaAMTenfl c 
Tpy6HOfl peiueTKO« 212. Tohho TaK Ke, 
M3onflL^nfl (He noKa3aHHafl) n3onnpyer 
KOHCTpyianBHbie cAep)KMBaK)U4^e AaeneHne 
ctohkh 206 ycTpoiteTBa c i^enbK) AonycxaHnq 
vicno/ib30BaHM« craHAapTHbix MarepnanoB 
KOHCTpynpoBaHMfl. Kax n na npeAbiAyiM^x 
nepie^ax, OAHy m Ty «e Tpy6y 210 mokho 
ncnonb3oeaTb b ceKLinn 201 peaiaopa m ce^nflx 
200 n 202 oxnaAHTenfl n mowho 
KOHCTpynpoBaTb, KaK onncaHO BbiLue. TonbKO 
i^eHTpa/ibHafl nacTb 210a Tpy6bi 210 
peaKTopa-ox/iaAHTenfl AonxHa niweib atanBHyio 
MewiopaHy Ann nepeHoca hohob. KaK m paHbiue, 
mo)kho Mcno/ib30BaTb cocTaBHyio Tpy6y, 
cocTOflu^yio H3 nopucTOfl noAAep^HBaioi^eW 
TpyGbi n nneHxy CMeiuaHHoro npoBOAHnxa b 
ceiqMM 201 peaiaopa m ynjiOTHflK)i4yio nneHKy b 
cexi4Msx 200 n 202 oxnapyrren*. 

noAasaeMbiM rasoBbi^ noTOK 205 npoxoA^T 
mmmo Hapy>KHo« nosepxHocTM Tpy6w 215 
Koxyxa, HanpaBfiReMbifl oTpawaTenbHbiMH 
neperopoAKaMM 214 n HarpeBaerca nepeHocoM 
Tenna ot Tpy6 215 KO>xyxa h npoxoAm b 
KOHueHTpuMecKM^ Konbueo6pa3HbiK KaHa/i 216, 
o6pa30BaHHbi^ Me>KAy HapyjKHOM no Be px hoct b \o 
Tpy6bi 210 peaxTopa-oxjiaAMTerm n BHyTpeHHeiH 
noBepXHOCTbio Tpy6bi 215 KO>xyxa. Tpyoa 215 
KO)xyxa npoxoAUT HeMHoro 3a npeAenw cexmin 
210 peaiaopa a ceKL^wio 202 oxnaAUTenfl 
npoAyxroB XMMMMecKo^ peaKunn ycTpotfcTBa. 

XHMMMeCKM aKTklBHbl^ ra30Bbl^ nOTOK 218, 

HanpuMep MeTaH, TeneT bhh3 no Tpy6e 210 
peaKTopa-oxnaAMTe/ifl m, noacoribKy 
noBepxHOCTb Tpy6bi nepeHoca mohob pearupyeT 
Ha paocwyK) TeMnepaTypy Tpy6w nepeHoca 
mohob, oh BCTynaeT b peaKi^Mio c kmcjiopoaom, 
npoHMxaK>ii4MM H3 noflaBaeMoro ra30Boro noToxa 
205 wepe3 Tpy6y 210 peaxTopa-oxnaAMTenfl c 
uenbK) ooecneneHMfl ra30Boro noToxa 221 
npoAyxroB XMMMHecxoft peaxi^MM bo BHyTpeHHeM 

HaCTM TpyGbJ 210. EC/IM XMMMMeCXM aKTMBHbl^ 

ra30Bbifl noTOK 218 coctomt M3 wieiaHa mjim 
Apyroro ymesoAopoAa, ra30Bbi^ noTOK 221 
npoAyxTOB xMMMHecxo^ peaxt^MM oyAeT 
npeACTaB/iflTb co6o^, maBHWM oGpasoM, 
AByoxMCb ymepoAa m BOAy, HopManbHbie 
npoAyxTw cropaHMfl m He BCTynMBiuee b 
peaxuMKD Ton/iMBO, KorAa MMenca M36biTOK 
TonnMBa mjim KMcnopoAa, ecnM npoi^ecc 
npoxoAM/i npM SeAHOfl Ton/iMBHo^ CMecM. 
Tenno, BbiAenweivioe npM xmmmhccko^ peaxi^MM 
XMMMMecKM axrMBHoro rasoBoro noToxa 218 c 
npoHMxaiou^MM xMcnopoAOM, nepeAaeTCfl or 
Tpy6w 210 peaxTopa-oxnaAMTe/ifl rpyoe 215 
xoxyxa nocpeACTBOM npoL^eccos xoHBext^MM m 
M3/iyMeHMfl. B to >xe caMoe BpeMfl, xo/ioahwm 
noAaBaeMbi^ ra30Bbi« noTox 207, 
HanpaBJiaeMbiM OTpaxaTenbHWMM 
neperopoAxaMM 214, npoxoAMT b cexi^MM 202 
ox/iaAMTe/iR npoAyxroB XMMMMecxo^ peaxuMM . 
ycTpOMCTBa, ox/ia^AaeT ra30BbiM noTox bo 
BHytpeHHefl M3CTM Tpy6w 210 
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peaKTopa-oxnaAUTena m nonynaioiMH&cfl 
ra30Bbitf noTOK, Tenepb c noBbiweHHofi 
reMnepaiypoM, npoxoAHT b KOHueHTpnHecKH« 
KOJibi4eo6pa3Hbi* KaHan 216 BMecTe c 
noflaBaeMbiwi ra30BbiM noTOKOM 205. TaKUM 
o6pa30M, rasoBbifi noTOK 221 npoAyxros 
xnMHMecKoPi peaKi^nn oxnawaeTCH 

npOXOAfll^HM XOJIOAHbIM ra30BblM nOTOKOM 207 

u BbixoA^T H3 yorpoflCTBa Mepes bwxoa 222 Arm 
npoAytcra. Mokho Taioxe BOccTaHaannBaTb 
ra30Bbifi noTOK 220 o6eAHeHHoro khcjiopoaom 
(BOAopoAHoro) npoAyKTa. Ecnn oto nponcxoA^T, 
ripen My mecTBOM asnfleTca wcnojib30BaHne 
Heo6fl3aTefibHoro BToporo xonoAHoro 
noAaBaeMoro ra30Boro noTOKa 208 Ana 
oxna>KAeHi/i* ra30Boro noTOKa b ceKi\m 200 
oxjiaAMTe/ifl BOAopoAHoro npoAyxra cnoco6oM, 
aHSLnornMHbiM ceKL^nn 202 oxnaAHTena 

npOAyKTOB XHMMMeCKOM peaKmiM. 

Ha qbHr. 6 npeACTaBneH cxewiaTnMecKn euje 
oahh sapnaHT ocymecTBneHHfl n3o6peTeHim, 

M/lJlKDCTpnpyK)lMH« OCHOBHyK) KOHCTpyKl4HK> 

Apyroro peaKTopa-oxnaAHTenfl c uohhum 
npoBOAHMKOM M3 TBepAoro anexTponnTa. KaK n 
Ha qbwr.lA, noAaBaeMbifl ra30Bbifi noTOK, 
coAepwamwfl snewieHTapHbifi KwcnopoA. 
©KMMaeTCfl n AennTCj?, no MeHbiuefl Mepe, Ha 
ABe MacTH, noAne>KaiMnx noAane b ycTpoficTBO 
peaKTopa-oxjiaAMTenfl. Bo BpeMfl pa60Tbi, 
raaoBbia noTOK 233 bboahtca b aicmBHyio 30Hy 
231 peaicropa, a xonoAHbifi ra30Bbifl noTOK 234 
noAaeTca b ceKUHio 232 oxjiaAMTenfl npoAyKTOB 
XMMHMecKO« peaKL^MM. BTopofl xonoAHbiR 
ra30BbiPI noTOK 235 Heo6*3aTenbHO noAaeTca b 
ceKUMK) 230 oxnaAHTenfl BOAopoAHoro 
npoAyicra. Tpy6a 236 peaKTopa-ox/iaAHTena Ana 
nepeHoca hohob npoxoAHT nepe3 ceKUMK) 231 
peaiaopa n ceKUHJO 232 oxnaweHMfl 
peaKTopa-oxjiaAHTenfl. B ycTpoflcTBe 
ncnoJibsyiOTCfl Tpn ko h i\e h Tp hh ecKMX Tpy6bi: 
Tpy6a 240 KO^xa, noACoeAKHeHHaa k BepxHeB 
Tpy6HO« peiueTKe 241 n OTKpbiTaa y ocHOBaHUfl 
ceKi\m 231 peaiaopa, Tpy6a 236 
peaKTopa-ox^aAHTen« nepeHoca mohob, 
3aKpbiTaa csepxy h npnKpertneHHan k cpeAHetf 
TpyOHOtf peiueTKe 237 n BHyTpeHHfla Tpyoa 238 
noAaMn, OTKpbiTaa b BepxHeB nacTH n 
npnKpenneHHafl k HHXHefi TpyGHO* peiueTKe 
239. KaK n npewe, nocKonbKy Tpy6Hbie 
peiueTKM 237, 239 n 241 MMeiOT TeiwnepaTypy 
HMxe 300°C, Ana BbinoriHeHH« Heo6xoAHMbix 
coeAMHeHMM mowho vicno^b30BaTb crraHAapTHbie 
cnoco6bi coeAHHeHnfl. Tohho TaK we n3on«ui4fl 
(He noKa3aHHa«) nsonnpyeT KOHCTpyKTMBHbie 
cflep)KMBaK)iMMe AaB/ieHHa cieHKM 242 
ycTpoflcTBa Ana ooecneMeHua bo3mo>khoctui 
ncnonb30BaHHfl CTaHAapTHbix MaTepwanoB. KaK 
i/i b cnyMaax, M3o6pa)KeHHbix Ha npeAbmymi/ix 
HepTexax, oAny n Ty we Tpy6y 236 moxho 
ncnonb30BaTb b ceKunn 231 peaicropa v\ ce^m 
232 ox/ia>KAeHHW npoAyKTOB peaKunn n ee 
mowho KOHCTpynpoBaTb, KaK onncaHO Bbitue. 
AKT^BHyMD MeM6paHy Ana nepeHoca hohob 
AO/i>KHa niweTb TonbKO BepxHflfl nacTb 236a 
Tpy6bi 236 peaiaopa-oxnaAMTejiH. 

rioAaBaeMbii^ ra30Bbi« hotok 233 npoxoAm 
mumo HapyxHOi^ nosepxHOCTn Tpy6bi 240 
KOJKyxa, HanpaBnweMbi^ oTpawaTenbHUMH 
neperopoAKakin 243 n HarpeBaeTCfl nyTeM 
nepenoca Tenna ot Tpy6bi 240 Koxyxa n 
nocTynaeT b koh L\e h t p hh ecKn ^ KonbL^eo6pa3Hbi^ 
KaHan 244, o6pa30BaHHbj« wie)KAy HapywHofl 
noBepxHOCTbio Tpy6bi 236 

peaKTopa-oxnaAMTenw \a BHyTpeHHeft 
noBepxHOCTbk) Tpy6bi 240 KO>Kyxa Tpyoa 240 
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Ko>Kyxa npoxoAMT HecKOJibKo 3a npeAeribi 
ceKunn 231 peaKTopa b ceKunw 232 
oxnawAeHHfl npoAyKTOB xnMnnecKo^ peaKunn. 
XnMnnecKn aKTHBHbi& rasoBbii^ hotok 245 
HanpnMep MeiaH, Heo6fi3aTenbHO 
pa36aBfifleMbii4 boa«hwm napoM, npoxoAMT 
BBepx no BHyTpeHHen Tpy6e 238 noAann, bhh3 
no Konbueo6pa3HOMy KaHany 246, 
o6pa30BaHHOMy Me>KAy BHyTpeHHe^ 
noBepxHOCTbio Tpy6bi ^236 

peaKTopa-oxnaAnrenfl n HapywHotf 
noBepxHOCTbio Tpy6w 240 KO>Kyxa n BCTynaeT b 
xnMH^ecKyio pea^nw c kuctiopoaom, 
npoHUKaioLMUM H3 noAaBaeMoro ra30Boro noTOKa 
233 nepe3 Tpy6y 236 peaKTopa-oxnaAHTena c 
i^enbio o6ecneneHHfl rasoBoro noTOKa 247 
npoAyKTOB xMMUHecKOM peaKi4nn bo BHyipeHHe^ 
MacTH Tpy6bi 236. Ecnn xuMMHecK^i aKTnBHbi^ 
ra30Bbi« noTOK 245 coctout m MeTaHa nnn 
Apyroro ymeeoAOpOAa, to ra30BbiC^ noTOK 247 
npoAyKTOB xnMnnecKoft peaKi^nvi npeACTaBrmeT, 
rnaBHbiM o6pa30M, AsyoKncb ymepoAa n BOfly, 
HopMsmbHbie npoAyKTbi cropaH^fi n He 
BCTynnsiiiee b peaKi^nw TonnwBO, ecnn 6bin 
n36biTOK TonnnBa nnn K^cnopoA, KorAa npoi^ecc 
npoxoAMn npn 6eAHO« TonnnBHO^ CMecM. 
Tenno, BUAenaeMoe npn xHMnnecKoC^ peaKunn 
xnMkwecKn aKTMBHoro ra30Boro noTOKa 245 c 
npoHHKarctHHM KncnopoAOM, nepeAaeTcn ot 
Tpy6w 236 peaKTopa-oxjiaAMTena Tpy6e 240 
KO>Kyxa m BHyTpeHHeK Tpyoe 238 nocpeACTBOM 
npoueccoB KOHBeKi4nn m M3nyHeHHfl. B to xe 
Bpewifl xonoAHbi^ ra30BbiR noTOK 234, 
HanpaBnfleMU^ oTpaxaTeribHbiMn 
neperopoAKaMn 243, npoxoAMT b ceKi4nn 232 
oxnaweHMfl npoAyKTOB xnMn^ecKO^ peaKL^nn, 
oxna)KAaeT ra30Bbifi noTOK bo BHyTpeHHeii nacTM 
Tpy6bi 236 peaKTopa-oxnaAMTenfl n 
nonynaeMbi^ ra30Bbifi noTOK Tenepb c 
noBbiiueHHoR TeivinepaTypofl npoxoAUT b 
KOHueHTpnMecKM« Konbueo6pa3Hbi« KaHan 244 
BMecTe c noAaBaewbiM ra30BbiM noTOKOM 233. 
TaKHM o6pa30M, ra30Bbi£i noTOK 247 npoAyKTOB 
xhmumqcko^ peaKunn oxna>KAaeTCfl TeneHneivi 
xonoAHoro noAaBaeMoro ra30Boro noTOKa 234 n 
bwxoaut M3 ycTpoi^cTBa Mepe3 bwxoa 248 Ana 
npoAyKTa. Mowho TaioKe BOCcTa Has/in BaTb 
ra30Bbi« noTOK 249 oGeAHeHHoro KncnopoAOM 
(BOAopoAHoro) npoAyKTa npn bwcokom 
AaBneHnn. Ecnn sto nponcxoAHT, to 
npeMMymecTBeHHO ncnorib3yiOT 
Heo6«3aTenbHb!fi BTopoCi xonoAHutf 
noAasaeMbi^ ra30Bbi^ noTOK 235 Ana 
oxna)KAeHMfl rasoBoro noToxa b ceKU,nu 230 
oxnaweHUfl BOAopoAHoro npoAyxra cnoco6oM, 
aHanornHHbiM ceKi^nn 232 oxJiaxAeHna 
npoAyxra xnMnnecKOM peaKunM. 

<t>kir.8 nnnKJCTpnpyeT npocTOTy noriHoro 
unxna pa3AeneHMfl KiicnopoAa-BOAopoAa, 
ncnonb3yfl cooTBeTCTByjomn^ M3o6peTeHmo 
MOAynb 300 

peaKTOpa-pa3AennTenR-oxnaAHTenfl. 
noAasaeMbiW ra30Bbifi noTOK 260, o6biMHO 
B03Ayx, c>KHMaeTCfl KOMnpeccopoM 260 c ijenbio 
nonyneHna oxaToro rasoBoro noTOKa 264. 
CwaTbiPi ra30Bbi^ noTOK 264 pa3AenaeTCfl Ha 
ochobhoA noAaBaeMbii^ rasoBbitf noTOK 268 n 
BcnoMoraTenbHbi^ noAasaeMbifi ra30Bbiii noTOK 
266. BcnoMoraTenbHbi« noAaBaeMbifl rasoBbi^ 
noTOK 266 oxna)KAaeTCfl b oxnaAHTene 270 n 
3aTeM npoxoAMT nepe3 KnanaH 272. 
OxnaKAeHHbii^ ra30Bbitf noTOK 274 BBOA^Tcq b 
ceKLjnio 271 oxnaweHMfl MOAynfl 300 nepeHoca 
i/toHOB. Ochobho^ noAaBaeMbi^ ra30Bbi^ noTOK 
268 npoxoAMT nepe3 xnanaH 301, CTaHOBflCb 
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OCHOBHbIM ra30BblM nOTOKOM 2S9, XOTOpbltf 

bboahtca 8 ceKLjMK) 273 peaxropa 300 nepeHoca 
mohob. B oahom BapnaHTe ocyu^ecTBneHUfl 
rasoBbitf noTOK 286 npeACTaBrmeT co6otf 

XMMMH6CXM aXTMBHblfi ra30Bblfl flOTOK, a 

ochobhoA rasoBbifi ootok 299 HarpeeaeTca b 
ceKL^nn 273 peaKTopa MOAyna 300 nepeHoca 
mohob ao TeMnepaTypu npHiwepHO 900°C 
nocpeflCTBOM peaxijMM ra30Boro noTOKa 286 m 
KUcnopoAa Ha oahom" dopoHe MeMcpaHbi Arm 
nepeHoca mohob cexijMM 273 peaiaopa MOflynfi 
300 nepeHoca mohob. B ApyroM BapviaHTe 
ocyu4ecTB^eHnn ra30Bbitf noTOK 286 
npeacTaBJifleT co6ofl xMMMMecxw naccMBHbifl 
pa36aaneHHbifl rasoBbi* noTOK, xoTopufl 
ncno/ib3yeTC« atir ommctxm aHOAHofi dopOHbi 
MeM6paHbi Ana nepeHoca mohob cski^mm 273 
peaKTopa m obkl\mm 275 pa3AeriMTe/ifl MOAy/ifl 
300 nepeHoca mohob. 3Hepi>m HarpeBa 
noAaBaeMoro ra30Boro noTOKa 274 
ooecneHMBaeTCfl BCTpesHbiM noToxoM aHOAHoro 
npoAYKTa. 

B. noKa3aHHOfl Ha o>ir.8 cMCTeiwe 
Mcno/ib3yercfl npMBOAMMbifi b A©ficTBMe 
peaKUMeM xacxaA 273 AeoKCO m npMBOAMMbiH b 
AeMCTBMe AaB/ieHMeM KacKaA 275 BbiAeneHMfl 
KMcnopoAa, xoTopbifl ycM/iMBaeTCfl npoAyBxofl 
npoAyKTaMM cropaHMfl, c McnonbsosaHneM raKMx 
Beu^ecTB, KaK BOAa (b BMAe napa) m AByoKMCb 
ymepoAa. flBa ra30Bbix noTOKa, BbixoAfliMMe ms 
MOAy/ifl 300 nepeHoca mohob, npeACTaanfliOT 
co6ofi xonoAHufi ra30Bbifi noTOK 284, HM3Koro 
AaaneHMfl, AByoKMCb ymepoAa m BOAy m noTOK 

276 BOAOpOAHUX npOAyKTOB C BblCOKMM 

AaBneHMeM m Bbicoxotf TeMnepaTypofi. 

ra30Bbit^ noTOK 284 huskoto AaaneHMfl, 
coAepxaiuMfl kmcjiodoa. AByoxMCb ymepoAa m 
boahhoA nap, oxna*AaeTCH oxnaAMTeneM 302, 
o6pa3yfl ra30BbJfi noTOK 303. OcHOBHoe 
KO/iMnecTBO BOAbi, coAep>xameflcfl b ra3OB0M 
noToxe 303, xonAeHCMpyeTca KOHAeHcaropoM 
304 c Ljenbto nonyHeHM« boahhoi-o noTOKa 305 m 
ra30Boro noTOKa 306, xoTopbifi coAep>KMT, 
rnaBHbiM o6pa30M, KMcnopoA m AByoKMCb 
ymepoAa. ra30Bbifl noTOK 306 nocrrynaeT k 
pacnonoweHHofl HMxee no noTOKy MeM6pane Ann 
pa3Ae/ieHMfl aAcop6L^MM mjim aocop6i^MM. 
BoAflHoft noTOK 305 mo>kho BbinycxaTb b BMAe 
B0A«Horo noTOKa 312, mjim oh momst cran> 
boa^hum noToxoM 307, KOTopwa HameTaeTca 
HacocoM 308 c \\enb\o nonyneHMfl BOAflHoro 
noTOKa 309. BoAflHofl noTOK 309 nponycxaeTCH 
nepe3 Terinoo6MeHHMK 307 Ana HarpeBa 
ra30BWM noTOKOM 282 c ue/ibto nonyneHnfl napa, 
to ecTb ra30Boro noToxa 310. TasoBbifl noTOK 

310 c})aKynbTaTMBHO AenMTCfl Ha ra30Bbi& noTOK 

311 m ra30Bbifl noTox 313. KaK ynoMMHanocb 
Bbiwe, ra30Bbitf noTOK 286, jimoo XMMMnecKM 

aXTMBHblfi, nMOO XMMMMeCKM naCCMBHblfi, 

nocTynaeT b cexiiMto 275 peaiaopa MOAyna 300 
nepeHoca mohob. 

noTOK 276 BOAopoAHoro npoAyxTa 
c^axy/ibTaTMBHO Ae/iMTCfl Ha ra30Bbifl noTOK 277, 
noKa3aHHbifl nyHXTMpHoft nMHMefi, m ra30Bbifl 
noTOK 323. ra30Bbifl noTOK 277, ecnM oh 
co3AaeTc«, coeAMHfleTca c HeooflsaTenbHUM 
ra30BbiM noTOKOM 311, noKa3aHHbiM nynxTMpHOfi 
riMHMefl, OTAenweMbiM ot noroxa 310, o6pa3ya 
ra30Bbi« noTOK 279. rasoBbifl noiox 279 m 

XMMMHeCKM aKTMBHbift ra30Bblfl nOTOK 320 

noAawTCfl b xaMepy cropaHua 321 pj\n OKMraHun 
c i^eribio co3AaHMfl rasoaora noToxa 322. 
ra30Bbi« noTox 322 coeAMHneTCfl c ra30BbiM 
noTOKOM 323, o6pa3y« ra30BbiB noTOK 324. 
TasoBbift noTox 324 b oahom BapMaHte 
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ocymecTBneHMfl pactuupfieTCfl b ra30B0^ 
TypoMHe 280, MnM rennosyio 3HeprMK) mokho 

B0CCT3 H a Bfl M B3 Tb naDOBOM CMCTeMOM C I^MKJIOM 

PaHKMHa. flapOBafl CMCTevia c i^mk/iom PaHKMHa 
ycnoxHfler ycTpo^CTBo, ho MMeeT 
npeMMyinecTBo noAaHM Bbipa6aTbiBaeMoro 
BOAopoAa noA AasneHMeM. B noKasaHHOM 
BapMaHTe ocyiAecTBneHM« c Mcnonb30BaHMeM 
ra30Bofl Typ6MHbi 280 MiweeTcn AociaTOHHO 
Tenna b BbixoAHOM rasosowi noToxe 282 
TypGMHbi An« Bbipa6aTbiaaHMfl raaoBoro noToxa 
310 b BMAe BOAflHoro napa nocpeACTBOM 
Harpesa BOA^Horo noToxa 305 b 
Terinoo6MeHHMxe 307 aha Aa/ibHeMLuero 
yBenMHeHMn xMcnopoAHoro noToxa b MOAyne 
300 nepeHoca mohob, xax ynoMMHanocb Bbiwe. 
Ta30Bbi« noiox 282 npoxoAMT nepe3 
Tennoo6MeHHMX 307, co3AaBafl ra30Bbi« noiox 
283. ra30Bbi« noTOK 283 npoxoAMT ^epe3 
oxnaAMTejib 330, o6pa3yq ra30BbiM noiox 329, 
xoTopbiM o6biHHO BbinycxaeTCH. 

OMr. 9 MnnKXJTpMpyeT o6"beAMHeHMe 
pasAe/iMTerm-oxnaAMTejifl c nepeHocoM mohob b 

L\MXT1 ra30BOfl Typ6MHbl B C00TB6TCTBMM c 

HacTOfli^MM M3o6peTeHMeM. noAaaaeMbi^ 
ra30Bbirt norox 350, HanpMMep B03Ayx, nocne 
oxaTMH b xoMnpeccope 352 A^fl nonyneHMfl 
oxaToro noAaBaeMoro ra30Boro noToxa 353 
Ae/iMTCH Ha ochobho^ noAaBaeMbi^ rasoBbifl 
noiox 356 m BcnoMoraTenbHbifl noAaBaeMbifl 
ra30Bbi« noTox 355. BcnoMoraTe/ibHbt« 
noAaBaeMbitf ra30Bbift noiox 355 npoxoAMT 
Mepe3 xnanaH 358 An« co3AaHMfl ra30Boro 
noToxa 360, xoTopwrt nocTynaeT b cexi^MK) 361 
oxnaAMTenw MOAy/ifl 400 
pa3AenMTenn-oxnaAMTe^fl, a 3aTeM 
HarpeBaercs m buxoamt M3 MOAynq 400 
pa3AenMren«-oxnaAMTe/ifl b BMAe rasoBoro 
noToxa 368. 

Ochobhom" noAasaeMbift ra30Bbifl noTox 356 
4>axyfibTaTMBH0 pyemic* Ha ra30Bbi« norox 364 
m ra30Bbifl noiox 404. Ta30BbiM noTox 364 
HarpeBaeTCfl ao paooneM TeMnepaTypw 
Meu6paHbi nna nepeHoca mohob (npMMepHO ao 
900°C) B xaMepe cropaHMfl 362, noc^e 
AooaBJieHMH Ton/iMBHoro rasoBoro noToxa 364, 
Ana co3AaHMfl ra30Boro noToxa 366. PeaxTop 
nepeHoca mohob m/im xaiwepy cropaHMfl 362 

MO)KHO 3aMeHMTb BOCn/iaMeHfleMbJM C BHeiUHeM 

cTopoHbi HarpeBaTeneM, He oxasbiBan bjimahma 

Ha C})yHXL^MOHaribHbie B03M0>KH0CTM CMCTeMbl. 

Ta30BtJM noTox 404 npoxoAMT Mepe3 
Heo6«3aTenbHbiK Ten/ioo6MeHHMK 407 at»« 
nonyMeHMf? ropflnero rasoBoro noToxa 403, 
xotopum coeAMHf?eTCfl c ra30BbiM noToxoM 366, 
o6pa3yfl ra30BW^ noTox 367. K ra30BOMy noTOxy 
367 Ao6aBn«eTcn Heo6n3aTejibHw^ xmmmhocxm 
axTMBHbiM ra30BWM noTox 405 c i^e/ibfo 
o6pa30BaHM5i ra3osoro noToxa 370. TasoBbifi 
noTox 368 Ao6aanfleTCfl x ra30BOMy noToxy 370 
Ann oopa30BaHMfl ra30Boro noroxa 372, 
xoTopbiv^ bboamtch b cexuMio 363 pasAeneHMfl 
MOAy/ia 400 pa3Ae/iMTen«-ox/iaAMTe/ifl, rAe 
XMcnopoA 365 yAanfleTca c Mcnonb30BaHMeM 
Tpy6bi 367 Ann nepeHoca mohob. 

nocne yAa/ieHMfl nepe3 MeM6paHy 367 Ann 
nepeHoca mohob b cexuMM 363 pa3Ae/ieHM& 
MOAyn« 400 pasAe/iMTenn-ox/iaAMTenfl nacTM 
XMcnopOAa 365, coAepjxaiiierocfl b ra30B0M 
noroxe 372, M3 MOAynn 400 
pasAe/iMTejifl-oxnaAMTejifl BbixoAMT rasoBwi^ 
noTox 380 m nocne Ao6aajieHM« Ton/iMBHoro 
rasoBoro noToxa 384 Harpeaaercfl b xaMepe 
cropaHMfl 382 ao TeMnepaTypu BXOAa b 
TypGMHy. nonyHaiou4Mto ra3oawft noTox 386 
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pacwMpneTcn b ryp6nHe 388 c ijenbio 
o6pa30BaHHfl BbinycKaeMoro noTOKa 420 H3 
Typ6nHbi. ra30Bbi« noTOK 420 Heo6n3aTenbHO 
AennTCfl Ha ra30Bbifl noTOK 402 n ra30Bbiii noTOK 
421 . ra30&bifl noTOK 402, ecnn oh o6pa3yeTcn, 
nponyocaeTcn nepe3 Tennoo6MeHHMK 407 Ann 
nonyneHMfl ra3oeoro noToxa 406. Ta30Bbivi hotok 
406 AOoaBnneTcn k rasoBOMy noTOKy 421 c 
nonyseHneM ra30Boro noTOKa 426. 

B noKasaHHOM Ha nepTerce cnynae 
OTpa6oTaHHoe Tonnnso BoccTaHasnMBaeTcn 
napoBbiM uMKnoM 410 PaHKHHa cneflytoimiM 
o6pa30M. ra30Bbi« noTOK 401 KucnopoflHoro 
npoflyKTa bwxoamt M3 ceKUnn 361 oxna*AeHMn 
MOAynn 400 pa3AenMTenn-oxnaAMTenn c 
TewinepaTypofl npMMepHO 150-300°C. Ecm 
ypoBHu TeMneparypw no3BonnioT, to HeKOTopoe 
KonnnecTBO Tenna, coAeprcaiHerocn b ra30BOM 
noTOKe 401 kmcjiodoahoi-o npoAyKTa n 
BbixoAHOM noTOKe 426 TypoMHbi, 
BOccTaHaB/iHBaeTCfl napoBbiM iamktiom 410 
PaHKHHa. BMecTO napoBoro unicna 410 PaHKMHa 
Ann BOccTaHOBnsHHfl n36biTKa Tenna, 
coAepwamerocn b BbinycKaeMOM noTOKe 426 
Typ6nHW m ra3QBOM noTOKe 401 KMcnopoAHoro 
npoAyKTa, mojkho ncno/ib30BaTb peicynepaTop. 
L4hkh 410 o6pa6oTKM noTOKa PaHKMHa C03AaeT 
OTpaooTaHHbifl ra30Bbi« noTOK 412, KOTopbifl 
o6biHHO BbinycKaercfl m KMcnopoAHbifl ra30Bbifi 
noTOK 411. KucnopoAHbifl ra30Bbifl noTOK 411 
3aTeM oxnaxAaeTcn oxnaAHTenewi 414, 
co3AaBan KHcnopoAHbii* ra30Bbifi noTOK 415, 
KOTopbiK ©KUMaeTCfl KOMnpeccopoM 416 aha 
nonyneHMfl KMcnopoAHoro ra30Boro noTOKa 417, 
BOCcraHaBnMBaeMoro b KaMecrBe npoAy^a 

KaK on^caHO Bbiiue, Ann pa6oTbi peaiaopa m 
pa3AennTenyi c uenbio ooecneneHMn 
onTHManbHOft 3KcnjiyaTai^nn BeponTHo 6yAyT 
Bbi6npaTbc« pa3fiHMHbie MaTepManw mohhwx 
npoBOAHUKOB M3 TBepAoro 3fi8KTponma 
Bbi6npaeMbie Ann SKcnnyaTai^MM peaiaopa 
MaTepnanw aohxhw MMeTb MaKCMManbHyio 
cToPiKOCTb Ha hu3kmx napMManbHbix AaBJieHunx 
KMcnopoAa, TMna nepeMMcneHHUx b Ta6nni^e, 
cx3Aep>»<aiMHX xpoM MaTepnanoB, a MaTepnanbi, 
Bbi6npaeMbie Ana ocymecTBneHMn oTAeneHMn 

KMCnopOAa, AOfl>KHbl HMeTb BblCOKyK) HOHHyiO 

npoBOA^MOCTb npw bwcokux napi^anbHUx 
AasjieHUflx KucnopoAa. 

KOHKpeTHbie OC06eHHOCTK M306peTeHMfl 

npeACTaBneHbi Ha oahom mjim 6onee HepTe>Kax 
ToribKO Ann yA06cTBa, nocKonbKy b 
cooTBeTCTB^n c M3o6peTeHMeM Kawbift era 
npn3HaK mojkho o&beAHHHTb c Apyr^MM 
npn3HaKaMn. KpoMe Toro, mokho ocymecTBnnTb 
pa3nnMHbie nsMeHeH^ia u Mopy\dpmauy\\A 
npuBeAeHHbdx npuMepoB, He BbixoAn npn stom 
3a pawiKM w306peTeHna. CneLjManMCTbi b AaHHOfl 
o6nac™ TexHMKM MoryT o6Hapy>KHTb 
aribTepHaTHBHbie BapnaHTbi ocy mecTBneHMn , n 
3Tn Bap^aHTbi nc-AneacaT BKnwneHHK) b o&beM 
4>opMyribi M3o6peTeHUH. 

(DopMyna M3o6peTeHHfl: 

1. Cnoco6 pasAeneHM* KucjiopoAHoro 
rasoBoro noTOKa Ha o6orameHHbitf KucnopoAOM 
ra30Bbii^ noTOK m o6eAHeHHbifi KkicnopoAOM 
rasoBbiW noTOK nocpeACTBOM BbiAeneHua 
KucnopoAa H3 noAasaeMoro ra30Boro noTOKa, 
coAep^aiuero 3neMeHTapHbi« kmchopoa, c 
nocneAywiMHW oxnaweH^eM noJiynaeMoro 
KucnopoAHoro ra30Boro noTOKa nnn 
oooraiAeHHoro kucjiodoaom ra30Boro noTOKa b 
oahom ycTpoftcTBe, nMeiou^eM ceKi^MK) 
pa3AeneHHfl, cemsyw oxnaxAeHMfl n bwxoa An« 
KucnopoAHoro npoAyKTa, b kotodom ceKunfl 



pa3AeneHHfl BKniOMaeT b ce6a MeM6paHy atia 
nepenoca hohob, uMeicmyK) dopoHy noABCAa ^ 

CTOpOHy OTBOAa, n b kotopom 06eAHeHHblV1 

KucnopoAOM ra30BbiPi noroK BbiBOA^T H3 
ycTpoflcTBa, np^MOM cnoco6 coAepxnT 
cneAyK3LM^e onepai^t*: c>KaT^e noAaBaeMoro 
rasoBoro noTOKa, pa3AeneHne oKaroro 
noAasaeMoro rasoBoro noTOKa Ha ocHOBHyio 
MacTb ra30Boro noTOKa n BcnoMoraTenbHyio 
nacTb ra30Boro noTOKa, Harpes ochobhom MacTvi 
rasoBoro noTOKa, BBeAeHne Harpeiovi ochobhovi 
nacTM ra30Boro noTOKa b ceKUMio pazpenenM 
ycTpo^CTBa, BBeAeHne BcnoMoraTenbHofi Madu 
ra30soro noTOKa b ceKiy\>o oxnaweHUfl 
ycTpo^CTBa p^aom c BbixoAOM Ann 
KucnopoAHoro npoAyKTa, otboa KucnopoAa n3 
HarpeTOM ocHOBHOki Mac™ ra30Boro noTOKa 
nepe3 MeM6paHy aha nepeHoca mohob b ceKi^nn 
pa3AeneHnn c ^enb^o nonyHeHun ropflnero 
o6orameHHoro KucnopoAOM ra30Boro noTOKa Ha 
CTopoHe OTBOAa MeM6paHbi n o6eAH©HHoro 
KucnopoAOM ra30Boro noTOKa Ha CTopoHe 
noABOAa MeM6paHbi, v\ nepeAany Tenna ot 
o6orameHHoro KucnopoAOM ra30Boro noTOKa 
BcnoMoraTenbHOfi nacT^i ra30Boro noTOKa c 
UenbK) nonyneHun KucnopoAHoro rasoBoro 
noTOKa m\A rasoBoro noTOKa, oSorau^eHHoro 
KucnopoAOM npoAyKTa n HarpeTo^ 
BcnoMoraTenbHO« nacTH ra30Boro noTOKa, 
npuMeM BcnoMoraTeribHyio nacTb ra30Boro 
noTOKa nn6o BbiBOA^T M3 ycTpoflcTBa, nn6o 
o6-beAHHflK)T c HarpeToW ochobhoA nacTbio 
ra30Boro noTOKa nepeA bboaom HarpeTo^ 
ochobhoPI nacTM ra30Boro noTOKa b ceKt^nK) 
pa3AeneHHfl m b kotopom o6eAHeHHbifl 

KMCJIOPOAOM ra30Bblil nOTOK BblBOA^T M3 

ycTpo^cTBa. 

2. Cnocoo" no n. 1, b kotopom ycTpo^cTBo 
AononHHTenbHO coAep*MT ceK^HK) peaiaopa, 
BKmonaioiMyio b ce6n MeM6paHy aha nepeHoca 
hohob, HMeioinyio CTOpOHy noABOAa n cTopoHy 

OTBOAa - U B KOTODOM XHMUHeCKH aKTHBHbltf 

ra30BbiP! noTOK bboa^t Ha CTopoHe OTBOAa 
weM6paHbi Ann nepeHoca mohob b ceKunw 
peaiaopa ycTpo^cTBa Ann BCTynneHMn b 
peaKL^nio c o6orameHHbiM KucnopoAHbiM 
ra30BbiM noTOKOM, npoHUKawmuM nepes 
Meivi6paHy Ann nepeHoca mohob phaom co 
ctopohow OTBOAa MeM^paHbi Ann nepeHoca 
hohob Ann no/iyHeHnn ra30Boro noTOKa 
npoAyKTOB peaKUUM, KOTopbi^ ncnonb3yeTcn Ann 
npoAyBKM CTopoHbi OTBOAa MeMGpaHbi Ann 
nepeHoca hohob b cenuuM pa3AeneHnn 
ycTpoPlcTBa, n b kotopom ra30Bbl^ nOTOK 
npoAyKTOB peaKUMn n o6eAHeHHbi« 

KMCnopOAHblM ra30BblM nOTOK M He BCTynHBLUMM B 

peaKi^MK) KMcnopoA H3 o6oraiMeHHoro 
KucnopoAHoro ra30Boro noTOKa o6*beA^HnK)T b 
a ha© o6oraLMeHHoro wcnopoAOM rasosoro 
noTOKa, KOTopbi^ BbixoAUT U3 ycTpoPicTBa H B 
kotopom ooeAHeHHbiii KucnopoAOM ra30Bbi^ 
hotok oTAenbHo BbiBOAnT na ycrpoMCTBa. 
55 3. Cnocoo" no n. 2, b kotodom MeM6paHa Ann 
nepeHoca mohob ceia^H pa3AeneHMfl 
ycTpo«cTBa \a MeM6paHa Ann nepeHoca hohob 
cexuyM peaiaopa ycTpoitaTBa o6pa3oaaHbi 

COBMeCTHO. 

4. Cnoco6 no n. 3, b kotodom MeMGpaHa Ann 
60 nepeHoca mohob ceKqun pasAeneHun 
ycTpoPicTBa BicniOMaeT B ce6n nopMCTyio 
noAAep>KviBa»oiAyK) noAno>KKy n coAepKMT 
MaTepnan Ann nepeHoca mohob, MMetomMtf 
BbicoKyio npoBOAMMOCTb KMCJiopoAa npM 
BbicoKOM napuMaribHOM AasneHMM KMcnopoAa, a 
MeM6paHa Ann nepeHoca mohob ceKi^MM 
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peaicropa ycrpoHCTBa co-AepwHT cnon 
CMGLuaHHoro npoBOAHUKa, HMercmero 
onTHMa^bHyK) CTOHKOCTb npn hh3kom 
napi^ManbHOM AaB/ieHMH Kucnopofla. 

5. Cnocoo" no in. 3, B kotopom MeM6paHa Ann 
nepeHOca hohob cejqMH peaiaopa h MeM6paHa 
Ann nepeHOca hohob ceKLjHH pa3AeneHnn 
o6pa3osaHbJ coBMecTHO c TpyconpoBOAOM Ann 
nepeHOca ooorau^eHHoro KHcnopoAOM raaoBoro 
noTOKa Mepe3 ceKUMto oxnaAHTenn ycrpoHCTBa. 

6. Cnoco6 no n. 5, a kotodom TpyoonpoBOA 
Ann nepeHOca o6orai^eHHoro KHcnopoAOM 
ra30Boro noTOKa Mepea ceKijHio oxnawAeHnn 
npeACTaBJiaeT cooon* MeTannHMecKyK) Tpy6y h 
coeAHHneTcn c MeM6paHofl Ann nepeHoca 
hohob ceKL^MH peaKTopa ycTpo^cTBa 
nocpeACTBOM CBapKH huh na&KH TBepAWM 
npnnoeM. 

7. Cnocoo" no n. 5, b kotodom Tpy6onpoBOA 
Ana nepeHoca oooraineHHoro khc/iodoaom 
raaoBoro noTOKa nepea ceKijHio oxnajKAeunn 
coa©P>kht nnoTHbifl ynnoTHflfoiMHft MaTepnari h 
coeA^HfleTCfl c MeMopaHOH Ann nepeHoca 
hohob ceKijMH peaKTopa yCTDO^CTBa 
nocpeACTBOM cBapKH hjih naflKM TBepAbiM 
npnnoeM. 

8. Cnocoo* no n. 2, b kotopom XHMHHecKW 
aKTMBHbi^ ra3 HarpeBaioT nepeA ero bboaom b 
ceKUMio peaKTopa ycrpoficTBa. 

9. Cnoco6 no n. 1, b kotopom ceKijHn 
pa3AeneHn« BKnjonaeT b ce6n ceKi^njo peaiaopa, 
a onepaunn otboab KMcnopoAa Mepe3 MeM6pany 
BKnionaeT b ce6n BBeAeHne XHMHnecKH 
aKTMBHoro ra30Boro noTOKa na CTopoHe or boas 
MeM6paHbi Ann nepeHoca hohob Ana 
BCTynneHHfl b peaiqHK), no MeHbiueK Mepe, c 
nacTbio nepeHOCHMoro KMcnopoAa. 

10. Cnoco6 pa3AeneHHfl KHcnopoAHoro 
ra3OB0ro noTOKa Ha ocorameHHbiH" khcjiodoaom 
ra30Bbi» noTOK h ooeAHeHHbifl khcxiopoaom 
ra30BbiR noTOK nocpeACTBOM BbmeneHHn 
KHcnopoAa H3 noAasaeMoro ra30Boro noTOKa, 
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coAepKamero aneMeHTapHbifl KHcnopoA b 
ycrpoHCTBe, HMetcu^eM ceKUHK) peaKTopa h 
ceKi^Hio pasAeneHHfl, b kotodom Ka>KAan H3 
ceKL^HH BKnfonaeT b ce(5n, no MeHbiueH Mepe, 
OAHy MeM6paHy Ann nepeHoca hohob, 
HMeiomyK) CTopony noABOAa h CTopoHy oraoAa, 

B KOTOpOM XHMHHeCKH aKTHBHblH ra30Bb4H nOTOK 

bboa«t Ha CTopoHe OTBOAa MeM6paHbi Ann 
nepeHoca hohob b ceKtjHH peaiaopa Ann 
BCTynneHHn b peaKi^HK) c KHcnopoAOM, 
nponycKaeMbiM nepe3 MeM6paHy Ann nepeHoca 

HOHOB, pnAOM CO CTODOHOH" OTBOAa MeM6paHu 

Ann nonyneHHn ra30Boro noTOKa npoAyKTOB 
peaKUHH, Hcnonb3yeMoro Ann npoAyBKH 
CTOpOHbi OTBOAa MeM6paHbi Ann nepeHoca 
hohob b ceKi^HH pa3AeneHHn, h b kotopom 
ra30BbiH" noTOK npoAyKTOB peaKLjnn h He 

BCTynHBLUHH B peaKL^HK) KHCJlOpOA 

o6'beAHHnK)Tcn b BHAe oooraujeHHoro 
KHcnopOAOM ra3oaoro noTOKa, BbinycKaeMoro hs 
ycTpoftcTBa, H B KOTODOM o6eAHeHHbiH" 
KHcnopoAOM rasoBbifl noTOK OTAenbHo BbiBOAnT 
H3 ycTDotfcTBa, npn^eM cnocoo" coAepacHT 
cneAyKDinne onepai^HH. oKame noAasaeMoro 
ra30Boro noTOKa, BBeAeHne cKaToro 
noAasaeMoro raaoBoro noTOKa a ycrpoficTBO h 
nepeAany Tenna ot ra30Boro noTOKa npoAyKTOB 
peaKL^HH noAaaaeMOMy ra30BOMy noTOKy, otboa 
KMc/iopoAa H3 HarpeToro noAaBaeMoro rasoBoro 
noTOKa nocpeACTBOM nponycKaHnn nepe3 
MeM6paHy Ann nepeHoca hohob b ceKi^HH 
peaiaopa c ueribjo nonyneHnn raaoBoro noTOKa 
npoAyKTOB peaKUHH Ha CTopoHe OTBOAa 
MeM6paHbi h o6eAHeHHoro KHcnopoAOM 
ra30Boro noTOKa Ha CTopoHe noABOAa 
MeM6paHbi, h yAaneHne AonojiHHTe/ibHoro 
KHcnopoAa H3 ooeAHeHHoro KHcnopoAOM 
ra30Boro noTOKa c noMombio MeM6paHbi Ann 
nepeHoca hohob b cckl^hh pa3AeneHnn c t^e/ibK) 
nonyneHHn o6eAHeHHoro khctiodoaom ra30Boro 
noTOKa Ha CTopoHe noABOAa MeMO"paHbi. 
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CocTaB MaTep^iaJia 



exno- 



— (La^Sr,) {Co w Fe y )O,- 8 (0S x SI, OS y <1, 5 us c* 



SrMn0 3 -a 

SrMn 1 . x Co.03- 8 (0< x SI, OS y 5 1, 8 M3 ctsxmomgtphk ) 
Sri-»Na»Mn0 3 -6 — 



BaFeo,sCo 0( 5YOs 
SrCe03 

YBa 2 CU3O7-fl(0^ V * I, P " 3 CT6XHQM6TPMM ) 



Lao, a Bao, > COo.»Feo,202. 6 ; Pro,2Ba 0 , 9 Co o,gFeo, 2 Q 2 ,< 

A^VAVB y B' y .03-,(x,x',x",y,y',y" see b wanasoae 0 
1) 

rjie A,A',A"= us rpynn 1,2,3 m JiaHTaHMflH f-OJioKa 

B.B' ,B"= n3 nepexonHbtx MeTajuiQB d-QJiQKa _ — 



(a) Co-La-Bi tmh: Okmcb KoCajibTa 15-7 5 moji.% 
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OKMCb jiaHTaHa 



13-45 moji.% 
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(b) Co-Sr-Ce TMn: OKMCb 

OKMCb 

Okmco 

(c) Co-Sr-Bi Tun: Okmcb 

OKMCb 
OKMCb 

(d) ■ Co-La-Ce Tun: Okmcb 

OKMCb 



OKMCb 



BMCMyTa 


17- 


-50 


MOJT 


.% 


KoCajikTa 


15- 


-40 


MOJI 


.% 


CTpOHUK« 


40- 


-55 


MCJT . 


A 


uepM* 


15- 


-40 


MOJI . 


. % 


KoOajibTa 


10- 


-40 


MOJI . 


, % 


CTpOHUMfl 


5- 


-50 


MOJT , 


, % 


BMCMyTa 


35- 


-70 


MOJT « 


, % 


KoOajibTa 


10- 


-40 


MOJI . 


% 


JiaHTaHa 


10- 


-40 


MOJI. 


.% 




30- 


•70 


MOJI, 


% 



(e) Co-La-Sr-Bi 







OKMCb 


KoCajibTa 


15-70 moji.% 






OKMCb 


JiaHTaHa 


1-40 moji.% 






OKMCb 


CTpOHUM* 


1-40 moji . % 






OKMCb 


BMCMyTa 


25-50 moji.% 


(f) 


Co-La-Sr-Ce 


OKMCb 


KoOaJibTa 


10-40 moji.% 






OKMCb 


JiaHTaHa 


1-35 moji.% 






OKMCb 


CTPOHUMK 


1-35 moji.% 






OKMCb 


uepMA 


30-70 moji.% 


Bi 2 - 


.*-yM' x M y 0 3 -a{0 < 


X £ 1, 


0 < y < 1, 


8 M3 CTeXMOMeT- 



pMMJ 



x\ae 



M' =Er, Y , Tm, Yb, Tb, Lu, Nd, Sm, Dy f Sr, Kf , Th, Ta, Nb, Pb, 
Sn, In, Ca, Sr, La m mx CMecM 

M ■ Mn Fe, Co, Ni, Cu h hx cmcch 

BaCei-xGd.Oj-K/a, i\ne x paBeH ot Hyji« ao npMMSpHo 1 
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9. OflHH H3 MaTcpnanoB ceMeflcxBa A^'&B'^O., cocrae Koxoporo paucpuT 
b narcHre CIHA 5 306 411, coctoht h3 cneaywinHX 3jicmchtob: 
A npencTaBJiJieT naHTaHHfl hhh Y hjih hx cviecb, 
A'npeacTaBnaeT meJioHHO-seMenbHbifi MeTanJi hjih ero CMecb, 
B npeflCTaBJiaeT Fe, B' npencTaBJineT Cr hjih Ti hjih hx CMecb, 
B" npeacTasajier Mn, Co, V, Ni hjih Cu hjih hx CMecb, 

a, S, t, U, V, W H X HIUIHIOTCH TaKHMH HHOiaMH, MTO 

s/t paBHaeTca ot npHMepHO 0,01 no npHMepHO 100, 
u paBHaeTca ot npHMepHO 0.01 ao npHMepHO 1, 

v paBHHerca ot Hyna no npHMepHO 1 , ^ 
w paBHHeTCH ot Hyjia no npHMepHO 1, 

x paBHaeTca HHcny. KOTopoe cooTBeTCTByer BaneHTHOCTHM A, A', B, B', B" b 
XHMHiecKOH (fcopMyne, h0,9 < (s+t)/(u+v+w)< 1,1 
10. OaHH H3 MaTepnanoB ceMettcTBa La 1 „Sr l Cu,. > M v O J .s, rae ^ 
M npencTaBnaeT Fe hjih Co, 

x paBHHeTCH ot Hyjifl no npHMepHO 1 , y paBHHeTCH ot H yna no npHMepHO 1 , 
_ 5 paBHHeTCH HHcny, Koropoe cooTBercTByer BaneHTHOCTHM La, Sr, Cu h M b ^ 

xHMH^ecKOfi 4>opMyne. 
K> 11 Ooth H3 MaxepHanoB ceMeflCTBa Cc,. a A A-i» r ^ e 

A npeflCTaBJiaeT jiaHTaiuw, Ru hjih Y hjih hx CMecb, 

00 

K) x paBHHeTCH ot HyjiH ao npHMepHO 1, 

O , 

w y paBHHeTCH ot Hynn ao npHMepHO 1 

°> o paBHHeTCH qncny, KOTopoe cooTBeTCTByeT BaneHTHOCTHM Ce h A 

O 
to 
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12. Ohmh H3 MaTepwajiOB csmsmctbs Sri- s 3i«Fe0 3 -8, rae: 
A npescraBjifleT jiaHTanMa wjim Y f hjw >tx cMecb; 
x pa3H«eTCH ct Hyan z;o nprnnepHO 1; 
y paBHaeTca ct Hyjia so npwMepKO 1; 

5 paBHfleTCH WMCJiy, KOTOpoe COOT3eTCTByeT BaJieHTHO- 

CTflM Ce k A b xKMMqecKO^ |opMyjjgj 

13- Ojimh m3 MaTepMajiCB ce.MeftcTBa Sr.FeyCo.O*, me: 
x paBHse-TCfl ot Hyjia ao npHMepHO 1; 
y paBH«eTcs ot Hyjia no npwMepHO 1; 
z paBHfleTCH ot Hyji« ao npwMepHO 1; 

w paBHfleTCH wMCJiy, KOTopoe cooTBSTCTByeT BajieHTHo- ^ 
CTAM Sr, Fe it Co b xmmm m e c koPi ftopMyjie. O 

14 • HByx4>a3HHe CMemaHHtie npOBoamucH (aneKTpOHHbie- ^ 
HOHHbie): 0 

(Pd)o, 5 /(YSZ) 0 ,5 O 



(Pt)o f5 /(YSZ) 0 ,5 

(B-MgLaCrO,)o,s(YSZ) 0 ,s 

(In 9 o%Ptio%)o # 6/(YSZ) 0/ 5 

(In 9 o%Ptio%)o,5/(YSZ) 0 ,3 

( In 9 5%Pr 2 ,5*Zr 2 , s% ) 0 ,s/ ( YSZ ) 0 , 5 



JlsoGoPi M3 MaTepwajiOB, ontfcaHHux b nyHKTax 1-13, 
— k KOTopoMy noOaBJieHa BucoKOTeMnepaTypHaa MeTaji- 

oo JinyecKafl $a3a (HanpHMep, Pd, Pt, Ag,Au, Ti, Ta r W) . 
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